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- Dear Sir: I have the honor to present herewith the thir- 
teenth annual report on the geological and natural history survey. 
Accompanying this is a copy of the second annual report for 

ep! nt, as that report is constantly requested by librarians and 
geologists who desire to complete their series, and has been out 
of print for several years. 
Very respectfully, your obedient servant, 

N. H. WINCHELL, 
State geologist and curator of the general museum. 
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REPORT. 


t; 


SUMMARY STATEMENT. 


An edition of six hundred copies of the first volume of the 
final report of the survey was bound and distributed prior to De- 
cember ist. If the number bound and ready for distribution had 
been much larger the edition would have been exhausted im- 
mediately. The distribution was made in accordance with the 
instructions of the secretary of state, as expressed in the follow- 
ing circular, but the number of copies was not large enough to 
supply all the libraries and institutions contemplated by the 
instructions: 


RULES OF THE SECRETARY OF STATE FOR THE DISTRIBUTION OF 
THE FINAL REPORT OF THE GEOLOGICAL AND NATURAL 
HISTORY SURVEY OF MINNESOTA. 


In February, 1881, a bill was introduced in the state senate by 
Hon. J. B. Gilfillan, which had sundry provisions concerning 
the printing and distribution of the volumes of the final report 
of the state geologist on the geological and natural history sur- 
vey of the state. Although this bill passed the senate it was 
lost in the house in the last days of the session, from lack of 
time. It is presumed that had it came to a vote in the house it 
would have passed, as it was approved unanimously by the sen- 
ate. It has therefore been adopted and followed as far as pos- 
sible, in the publication of the first volume of the survey, and 
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will be in the future, unless the legislature orders otherwise. 
Section four of this bill reads as follows: 

‘Sec. 4. The volumes of the final report of said survey, as 
they may be prepared by the state geologist from time to time, 
shall be issued in an edition of five thousand copies each, and 
Shall be distributed in the name of the board of regents of 
the University, under the direction of the state geologist, to 
scientific and educational institutions, and to individuals as fol- 
lows: 

‘To the library of each chartered college and scientific insti- 
tution in Minnesota, three copies each; to each normal school, 
three copies; to the libraries of the institute for the deaf and 
mute, the insane asylums, the state prison, and every public li- 
brary in the state, not otherwise designated, one copy each; to 
each county auditor for the use of the county, one copy; to each 
of the offices in the capitol, one copy; to each member of the 
board of regents, three copies; to the Historical Society, and to 
the Minnesota Academy of Sciences, ten copies each; to each 
newspaper published in the state, one copy; to each detiastdi’ and 
representative of the present Legislature, one copy; to the gov- 
ernor and lieutenant governor, each one copy; to each assistant 
on the survey, who has furnished manuscript or illustrations 
published in the report, three copies; to other scientists: in Min- 
nesota, fifty copies; to the general office of each railroad that has 
furnished aid to the survey, three copies; to the library of each 
high school, furnishing students fitted for the freshman class. of 
the State University, one copy; to the state library of each 
state in the Union, one copy; to each state university and col- 
lege of agriculture and mechanic arts, one copy; to the geolo- 
gists and naturalists of other states, two hundred copies; to the 
library of the University of Minnesota, two hundred copies; to 
other colleges and scientific institutions in the United States, 
one hundred copies; to foreign institutions and scientists, one 
hundred copies; and to the state geologist, twenty-five copies. 
The remainder shall be deposited in the State University, and 
shall be sold at such prices as the board of regents may deter- 
mine; and the proceeds of such sales shall be used by said re- 
gents for the purchase of apparatus and books for the survey, 
and after its completion, for the departments of natural science 
at the State University.’’ 

The only departures from the foregoing, ordered by the secre- 
tary of state, consist in the delivery of two hundred copies to 
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the secretary of state, for distribution to the offices of foreign 
consuls, and the transmission of the proceeds of all sales to the 
state treasurer at St. Paul. 

The copies remaining after this distribution will be sold at 
five dollars per copy for the best style, (tinted paper, half roan 
binding,) and three and a half dollars for the common style, 
bound in cloth, according to the direction of the executive com- 
mittee of the board of regents, approved by the secretary of 
state. 

aah Sala aa should be addressed to 


N. H. WINCHELL, 


( sieeys State geologist, 


Minneapolis, Minn. 


| U nless the Legislature orders otherwise it is probable that the 


rest of the edition, when bound, will be disposed of according to 
‘this plan. 


_ From the last week in September to the end of the year the 


time and energy of the survey was given almost entirely to the 


work of preparing a suitable exhibit at the World’s Cotton and 
Industrial Exposition at New Orleans. A portion of the accom- 
panying report consists of a description of that exhibit, as pre- 
pared, with the permission of the board of regents, under the 
direction, and mainly at the expense of the Minnesota State 


Board of Collective Exhibits. From December Ist till January 


1ith, I was in New Orleans, occupied with the installation of this 
exhibit. Mr. Upham was also absent on the same work from 
December 1st till Christmas, and my son H. V. Winchell, who 
had been casually and temporarily occupied throughout the sum- 
mer in laboratory and office work of the survey, and continually 
through the fall on the New Orleans exhibit, was left as perma- 
nent custodian of the property. The aggregate value of the ar- 
ticles belonging to this portion of the Minnesota exhibit is about 
six thousand dollars, as estimated for the placing of insurance. 
_ Mr, C. L. Herrick who was at work on the mammals of the 
state, and had spent abouta year in making original observations 
thereon, was appointed to a position on the faculty of Denison 
University, in the state of Ohio, and was released during the 
fall, and till January 1, 1885, to discharge those duties. He has 
now, however, resumed work, and will render his final report 


on this branch of the natural history of the state before the 


close of the year 1885, 
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Dr. P. L. Hatch’s report on ornithology has not yet been 
tendered, but it is expected that it will be ready for aI 
in the early part of the present year. 

In order to complete the publication of material already on 
hand, relating to the geology proper, provision ought to be 
title, during the legislative session of 1885, for the printing of 
another volume. This would be largely devoted to a belt of 
counties in the central portion of the state, and would be of 
scope and plan similar to volume one. 

At the World’s Industrial and Cotton Centennial Repediiten, 
now being held at New Orleans, the State of Minnesota for the 
first time publicly exhibits two new products of her natural 
resources —salt and iron, 

The brine derived from the well at Humbolt, in Kittson county, 
is an augury of what may be in the future. The brine which 
overflows at the surface has more than the average per Cent of 
chloride of sodium found in the Michigan brines, while the total 
solid matter in solution (including chloride of sodium) is only 
from one-third to, one-half as much. The probable geological 
formation from which this brine issues and the conditions of 
future successful exploration, are given in the accompanying 
report. Ihave to acknowledge the generous assistance of Mr. 
Valentine, owner of the well, for valuable information and fe a 
series of the drillings from the well. 

The year 1884 has witnessed a very extensive and important 
opening of the iron mines at Vermilion lake. Mr. George C. 
Stone, of St. Paul, general manager for the Minnesota Tron Com- 
pany, has given every facility for the examination of the mines, 
and has supplied information and statistics embraced in the 
chapter on the Vermilion iron ores. Specimens illustrating the 
ores of the various mines at Vermilion lake are on exhibition at 
New Orleans, aggregating in weight about 2,500 pounds. Sixty- 
two thousand tons were shipped from the mines in the latter part 
of the season, delivered at Cleveland, Pittsburg and other lower 
lake ports. This ore ranks well, so far as assays made at the 
mines indicate, with the ores of the best quality from Michigan. 
It is believed to be derived from rocks of the same cath 
horizon as the ores from Marquette and Menominee. 

The importance of this development to the state of Mining 
sota can hardly be overestimated. This is the most westerly 
point at which the ores of this geological horizon are known to 
exist. They should not be carried east for smelting and manu- 
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facture, but should be reduced where they are mined. Their 
_market will for the present be in the east, but their ultimate 
consumption will be in the west where the settlement and rapid 
development of the country demand iron for all the appliances 
into which iron enters. The freightage of the manufactured 
_ products directly from Minnesota to supply this western demand 

will ultimately be seen to be so much cheaper than the carriage 
of the ores east and the manufactured articles again west, that 
the ways and means for avoiding this double freightage will be 
sought and found by the shrewd capitalists of the state. Such 
articles would compete successfully, in the western markets, with 
those of eastern manufacture. The coal of Iowa or Illinois 
would have to take the place of that of Pennsylvania, unless 
charcoal could be substituted. 

ee 
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(a). Notes of a reconnaissance into Pope county, Mies 1884, 


This trip of observation was made at the instancsiaall Salil: 
tation of Mr. G. Tharaldson, of Langhei. 

The drift. Along the new railroad extending northwestwardly 
from Minneapolis to St. Cloud are various new and interesting 
exposures of the drift deposits, which deserve a careful inspec- 
tion. They exhibit the relations of the gray and red tills, the 
gray overlying the red and finally prevailing entirely. There 
are also gravel deposits, and patches of laminated clay. North- 
west of this moraine the surface is flat. At once this flat tract 
is seen to consist of gravel derived from the gray till, containing 
Cretaceous bits. At Rodgers Siding the country is timbered, 
and undulating, the till being gray, and very fine. 

At the crossing of Crow river the gray till becomes converted . 
into and overlain by a pebbly clay, and then by a finer loess, 
which last shows ten to fifteen feet in thickness at the first (outer) 
cuts. There is some gravel and sand considerably tinted with 
red, indicating the proximity of red till deposits. At a few 
points a red till is seen at the lower levels. After crossing the 


river the country is timbered and rolling for about two miles, | 


but the surface consists of this loess, or fine silt without boul- 
ders. It then becomes flat or undulating, and the soil rather 
sandy, though probably a till, and occasionally is red, but mainly 
gray— especially gray in the upward swells and ridges that are 
cut by the grade. 

Monticello is on a gravel plain but few feet above the river, — 
which is apparently analogous to, if not identical with that on 
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which St. Cloud is situated, though at the latter point it is ap- 
parently about two miles in width. 

- Red granite is to be seen near the railroad bridge over the 
Sauk river, near St. Cloud. On crossing the river the grade as- 
cends, apparently, to a higher flat than the St. Cloud flat, which 
likewise consists of gravel —at least there is no bluff on the east 
side, but the road runs from the plain directly on to the bridge 
which is about fifteen feet above the water, while on the west 
side it enters cuts in gravel bluffs about fifteen feet higher than 
the grade. With some undulations this gravelly flat continues 
to St. Joseph, the railroad cuts only showing gravel. 

‘West from St. Joseph the surface becomes broken and rolling, 
yet consists of gravel. This gravel, however, in the distance of 
about a mile from Watab creek, in the direction of the railroad, 
gives place toa red till, even morainic till on the east side, and 
then also on the west side. This is the condition of the surface 
at Collegeville. This red till becomes yellowish, verging toward 
gray, interspersed with tamarack swamps. Asa red till, however, 
it apparently continues to Avon, and to Albany, but with vari- 
ations to a yellowish color. Just west of Albany a characteris- 
tic gray till appears, lying over the red, but is rather pebbly 
instead of stony, and the surface becomes smooth or gently un- 
dulating, and continues so to Freeport. At Melrose this gray 
till is covered by a loess loam, due apparently, to the former 
action of Sauk river in the valley of which Melrose is situated. 
At the crossing of Sauk river, west of Melrose, the bluff cut con- 
sists of gray till, 15 feet. 

At Sauk Genbis, on the diorite olde: situated about half a 
mile southeast from the railroad station, the glaciation runs 42° 
east of south (true meridian). 

Crystalline rocks at Sauk Centre. This is a dark speckled rock 
consisting almost entirely of hornblende and feldspar, the rela- 
tions of which to the red granite lying adjacent, are hid by drift. 
The red granite is about 20 feet distant (north) from the dioryte. 
The dioryte resembles that at ‘“‘the point,’’ at Little Falls, in 
having, over part of its upper surface, where planed by glacia- 
tion, the alternating lines of predominating feldspar with pre- 
dominating hornblende, causing an appearance as of lamination, 
or at least a coarse gneissic structure. Except this, and some 
jointage planes, it is homogeneous and massive, and is exposed 
over an area of about a square rod. At several places, extend- 
ing for forty rods further southeast, on land of Mr. Gates, this 
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dioryte is found in outcrop, and has been quarried. It is here 
a jointed, angular, firm rock, the same as at the point on Mr. 
Carl’s land, described. It shows milky-opaque quartz, visible to 
the unaided eye, though no quartz can be thus discerned in it at 
Mr.Carl’s. It disintegrates more rapidly than the granite. While 
it appears, in bulk, massive, it has frequent joints running in all 
directions, facilitating the rude methods of quarrying that have 
been pursued. The outward aspect of the general surface is 
much like that of some disintegrated portions of the Duluth 
gabbro range. | 
The adjacent red granite, which might be called gneiss, has 
about ten times as much area of exposed surface as the forego- 
ing. It encloses bands and patches of mica schist. It has an 
abundance of evident quartz, and some of the orthoclase crystals 
are two and a half inches in diameter, especially when, somewhat 
in the manner of veins, the red granite interpenetrates and cuts 
across, the schists. Sometimes it runs in vanishing narrow 
seams coincident with the schistose direction, and sometimes it 
cuts boldly across it, the schists then having apparently an angu- 
lar, fractured termination. This mica schist is firm, quartzose, 
and oceasionally green as if with epidote, and would, in many 
places, properly be styled a gneiss. Its structure runs 60° east 
of north (true mer.), and is nearly vertical, but in some cases is 
at a small angle (two or three degrees) with a perpendicular, the 
dip being toward the south. At another point this structure, 
which stands about vertical, runs north, 88° east (true mer.). It 
is here disturbed by a network of veins of the red granite, and 
becomes exceedingly firm and dark colored, being really a dark 
gneiss. In the most of this micaschist hornblende is more abund- 
ant than mica, the former constituting the bulk of the dark in- 
gredient, and the latter appearing at the planes of easy separa- 
tion. 


“ 
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It is only in the southern part of this red granite that it has 
any involved dark schists or gneiss, and the nearest part is 
twenty feet from the foregoing dioryte. If there be a superposi- 
tion, as indicated by the slope of the upper surfaces, the haiieeiid 
lies under the granite. (See iia’ he) 
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No. 858. Average sample of the red granite. 

No. 859. Average sample of the hard, dark schist, or gnales: 
No. 860. A sample of the schist showing considerable mica. 
No. 861. Average sample of the massive dioryte. 


At another small area of exposed red granite about thirty rods 
further northwest, the enclosed area of schist strikes east and 
west, and dips toward the south, at an angle of about 15° from 
a perpendicular. Here also the general slope of the outcrop is 
a glaciated dome with a gentle slope toward the north-north- 
east, and a steep one west-southwest, rising about two and a half 
feet. At several places in the village, and especially on the land 
of Mr. Carl, the rock is found but few feet under the surface. . 

Mr. Carl sells stone at one dollar per cord, and lets the quarry 
to parties who work it. They sell for eight or ten dollars per 
cord. 

Flouring mills at Sauk Centre. The McClure Roller Mills are 
owned by the McClure estate, and are run by water power in 
Sauk river. The fall is 11} feet, aided by a dam which sets 
water back several miles. The mills have two Kindelberger 
wheels, of 48 and 35 inches diameter, producing respectively 
about 68 and 40 horse power. There are six sets of corrugated 
(Noye) rollers, and three sets of smooth rolls, with two stone 
buhrs for flour; the capacity of the mills being 175 barrels in 
24 hours. 

_ Artificial mounds. Near the county line between Stearns and 
Pope counties, along the valley of Ashley creek, are a great 
many artificial mounds of earth. They are on the north side of 
the railroad accompanying a marshy tract. The railroad passes 
up an old valley of glacial drainage, abundantly strewn with 
gravel, and these mounds are frequent along this valley. Near 
a school house in the valley granite outcrops are visible. This 
is a short distance east of Westport, and where Ashley creek 
receives a tributary from the south. There is another more re- 
markable mound situated at the point where the railroad passes 
between lakes Amelia and Turtle, at the western extremity of 
the gravel ridge on which the railroad runs between the lakes; 
_ which is so large that it can hardly be artificial. Indeed it ap- 
pears more like a flat-topped remnant of an old terrace. It rises 
about 20 feet above the lakes, and about 15 feet above the rest of 
the country. It is on the north side of the railroad, and about 
three-fourths of a mile in diameter. 

Twenty or more other artificial mounds are on the land of Dan. 
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F. Bartke, 8. W. } sec. 2, T. 125, 38, a short distance west of 
Glenwood. One in this vicinity is known as White Bear mound. 
This rises about 200 feet above the lake, but is situated on a nat- 
ural conical hill. This is on the north side of the lake, about 
three miles from Glenwood. Numerous other mounds are on 
the low land, southwest of the White Bear mound, on the north 
side of Pelican lake; also north of White Bear mound, and north- 
westerly, scattered over the upland prairie. 

Minnewaska lake. This lake, according to statements of citi- 
zens of Glenwood, was originally designated by an Indian name, 


meaning Dish lake, because of its being in a low basin. After 


that, when the chief, White Bear, was buried in a high hill on 
the north shore, it was called White Bear lake. After a time it 
was changed to /ake Whipple, from bishop Whipple, of Faribault, 
and by act of the state Legislature of 1883 it was again changed 
to Minnewaska, or Good-water. It is said to be 85 feet deep in 
its deepest part, and averages about forty feet, and there is no 
known evidence of its having ever stood at a higher level. 

This lake basin, which is also known, facetiously, as the ‘‘ Pope 
county cellar,’ seems, to one approaching it from the east by way 
of the St. Paul, Minneapolis and Manitoba Railway, as he first 
views it from the railroad station, like some grand excavation 
in the rocky formation of the country. Thesmooth, high prairie, 
which, as a gravel-strewn plain, extends monotonously north- 
eastward from the east end of the lake, breaks off rather suddenly 
toward the west in a remarkable depression of about 240 feet, 
and in this depression the expanse of the lake appears. There 
has been discovered, however, no rock bed in any of its bluffs, 
which consist, everywhere, of drift materials only. 

A limestone mass, lying among the drift hills N. E. } see. 18, 
T. 125, 37, owned by Mrs. Sarah Peterson, in the upper part of 
the bluffs that enclose the lake, was suspected to be an outcrop 
of the native beds, and was so reputed. It was carefully ex- 


amined. Its strata are nearly horizontal dipping N. W. about 


2 degrees, and on excavation in front it maintains a perpendic- 
ular face as far as dug, developing a thickness of at least 5} feet. 
With a probe it was found to run under the soil, southward, 
about 9 feet., but beyond that the probe passes too deep without 
striking it to allow of its being continuousin situ. On lower ground, 
in the vicinity of this limestone mass, are several large, boulders 
of coarse, red granite, some being ten feet in diameter. About 
the shores of the lake are occasionally found bits of Cretaceous 
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lignite. It was stated that one man found a piece as large as he 
could carry. It seems to come from below the water, since it is 
said to appear after heavy storms. 

The drift bluffs at the east end of the lake, have an average 

hight, as measured by aneroid, of 248 feet above the level of the 
lake, but some of the hills adjacent rise about 25 feet higher. 
These hills, and the general flat surface extending northeast- 
wardly, are composed superficially, and largely of gravel and 
sand. The effect of winds and storms on this deposit has been 
to uncover and make superficial numerous transported boulders, 
especially throughout that part which has a broken contour. 
Thus the apparent abundance of boulders, large as it is in the 
original, in comparison with that of bouldersin ordinary till, is 
superficially much increased. They are innumerable, some of 
them being two or three feet in diameter. In some places they 
literally cover the surface with a continuous pavement. These 
bluffs appear rough and hilly just at the lake, and between the 
station and the lake. From their summits the prairie level, 
flat or moderately undulating, is maintained eastward; but 
toward the northwest the surfave is rough and stony, exhibiting 
the characters of a glacial moraine, extending to the south of lake 
Reno. 
_ Below this covering of gray gravel, which seems to be 50 to 75 
feet thick, these bluffs are composed of gray till. This is evinced 
by the composition of exposed cuts and slides in the frequent 
ravines. This underlying till sheds the water that penetrates 
downward in the gravel, causing numerous springs which are 
found at about the same horizon in the bluffs, all about the east 
end of the lake. The spring waters gather into little creeks, and 
one of these was caused to run a small flouring mill till a few 
years ago. The village of Glenwood is supplied with excellent 
water by a pipe running beneath the surface of the ground from an 
artificial reservoir in which several of these springs are concen- 
trated, one hundred and forty feet above the village. The re- 
sultant pressure is sufficient to throw a stream from the hydrants 
in the streets, over any of the houses of the village. 

The high bluffs which appear at the east end of the lake are 
not so conspicuous further west. They insensibly diminish, and 
descend finally to the ‘‘outlet,’’ where the. general level is but a 
few feet higher than the lake itself. In the same manner the 
south shore descends toward the west. 

Between the tops of the hills, at the railroad station, and the 
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undulating or rolling surface on which Glenwood village is situ- 
ated, a distance of about a mile, are curious knolls, more or less 
elongated, of gray, or yellow, till, rising in the midst of a gen- 
eral till area. The general contour of the bluff at the east i 
of this lake is shown by figure 2. if 


NE. a7 


, Met; et 

1 ' —_——S ee ee <i : 

re 5 {40 

SW. + ree 
Lake q 5 4ieP 


Explanation of Figure 2. 


Gray gravel and sand, with many stones and boulders. 
Yellow till, with few stones and boulders. 

Place of Glenwood village. 

Place of Glenwood station. 


SP. 


The moraine which passes along the east end of lake Minne- 
waska is from one-half to three-quarter mile distant from the 
lake, and extends N. W. from Glenwood. It is characterized, at 
one and two miles north of the station, by more numerous gran- 
ite boulders, strewn over the tops of the knolls, among them 
being some of limestone. The country three miles northwest is 
rough, even very rough, some of the hillocks rising 100 feet 
higher than thestation. Lake Reno is said to be forty feet higher 
than the railroad station at Glenwood. East from the station 
the surface becomes smooth, but shows a very slight eastward 
decline, for at least a distance of about two miles. From Glen- 
wood the line seems to pass more southerly, into Barsness, __ 

Springs. Allusion has already been made to the singular and 
persistent spring-course along these bluffs, reminding the be- 
holder of the similar effect of the green shales of the Trenton in 
Fillmore and other counties in forming a line of springs near 
the tops of the St. Peter bluffs in those counties.* Thesesprings 
afford a strongly caleareous water, and in favorable positions de- 
posit a copious sediment of tufa, Such deposits are found on 
S. W. } see. 2, T. 125, 38, on the land of Daniel F. Bartke, and 
on that of Stillman Ayers. It is here deposited on growing moss 
and leaves, and lies at 100 to150 feet above thelake. The water 
is shed by the underlying clayey till. In similar cirenmstances 


*Fina) report, vol. 1, p. 274. 
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are found local beds of peat, maintained on the face of the bluff 
below such springs. Some of the water, on flowing againthrough 
the bog becomes sulphuretted, and similar to that of Mr. Bryan 
near Minnesota City, in Winona county. 

Another source of springs, apparently below the clay, gives 
chalybeate water. This source gives origin to the springs that 
issue at much lower levels along some of the larger creeks that 
- eat the bluffs in the same vicinity. They are distinct from the 
y lime-depositing springs. 

Brick are made at Glenwood ee John Aiton. They are of a 

light red, or yellow-red color, and sell for ten dollars per thou- 
3 sand. Mr. Aiton also burns quicklime, from boulders gathered 
on the surface. 

Mills. There are three mills on the Chippewa that serve the 

- farmers of southeastern Pope county, viz.: Swift Falls mill, 
a Marlue mill and West’s mill. The first is a roller mill, but the 
. _ others are stone mills, with three run in each. 

Trees. The native trees of southern Pope county are as fol- 
lows: Bur oak, bass, elm, ironwood, aspen, white ash, plum, 
 box-elder, willow, sugar maple, balm of Gilead (in Langhei), 
} ’ black ash, juneberry, red elm, cottonwood, black cherry, hack- 
a - berry —no black oak, nor white oak. 
4 _ The Blue Mounds, a remarkable ridge of drift materials run- 
_ ning through the southern portions of Blue Mounds and Barsness 
__ townships, a portion of which is illustrated by the accompanying 
__ Sketch-map (Fig. 3) has been described by Mr. Upham in the 
eighth annual report.* This ridge, where sketched, consists 
_ essentially of the coarser drift materials, gravel and sand pre- 
_ dominating, overstrewn and intermingled with boulders. The 
__ pebbles are some of them from the Cupriferous, such as dark 
amygdaloids, melaphyr, epidote and quartz, and numerous 
greenstones. But the most of the larger stones are granite and 
hornblendic schists, with Winnipeg limestone. The bulk of the 

_ entire range seems to be gravel and sand, as evinced by the great 
_ depth of some of the depressions which only rarely contain any 
- water and by little cuts along the roadside. It is a distinct, and 
_ almost a simple, range. Along its north side in the valley of 
_ Signalnes creek it is flanked by a subordinate parallel range ris- 
ing about half as high as the main range. This range is also 
- composed of gravel and sand. It is interrupted, sometimes 


a 


* Eight report, p. 78. 
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double, and presents all the characters of a glacial kame. It runs . 4 
into and blends with the main range on the town line of Bars- | 
ness, where it seems to contribute its contents to that range, caus- — 


ing the highest point in the whole series, so far as seen, in this 
vicinity. Toward the west the Blue Mounds are lost in crossing 
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the valley of Outlet creek, or the valley which Signalnes creek 


occupies, for Outlet creek comes through drift, and pies heats a 


mate bluffs till it enters the Signalnes valley. 

On each side of the Blue Mounds range is a distinct wathey;i: 
that on the north side being bounded abruptly on the north — 
by a bench or bluff of till, rising from 75 to a 100 feet. 
That on the south is also bounded on the south by an undu- 


lating ascent of gray till, which, within a quarter of a mile, 


reaches the height of 50 to 75 feet above the valley. The 
northern valley is occupied by Signalnes creek, but the 


southern valley has no distinct line of superficial drainage except — 
at its western termination where, through section 28, a little — 


creek is formed which works westwardly toward lake Emily. 
The ridge itself, where crossed by the highway in section 23, is 
not more that 80 rods across, and its hight is about 200 feet. 
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Toward the south further the till surface continues to rise, and 
becomes approximately flat or smoothly undulating, within a 
mile. In section 1, Langhei, next the Rolling Fork township 
line, the elevation is 1,347 feet, as determined by aneroid under 
favorable circumstances, the connection being made with Benson 
station which is 1,042 feet above mean tide. 

From the high land in Langhei the ‘‘ blue mounds” appear 
lower than the moraine at Glenwood, and with a glass the former 
can be seen running along eastward into Barsness as an isolated 
single ridge, the distant moraine being seen over it. 

According to Mr. G. Thasaldson the Blue Mounds consist en- 
tirely of sand at the point where the highway from Glenwood to 
Benson crosses them, which is about three miles east of the point 
above described. The same was stated by Mr. Signalnes. Mr. 
Upham also describes mount Tom, in Colfax, Kandiyohi county, 
aS composed of coarse drift materials, largely gravel and sand, 
this hill being in the supposed eastward extension of the ‘‘blue 
mounds.’’ 

As to the origin and nature of this ridge of gravel and sand, it 


presents all the characters of a glacial kame; but its gigantic 
_ proportions, if of that nature, would make it rank among the 


largest ever described in this country, since, according to Mr. 
Upham, it can be traced distinctly for a distance of about forty 
miles. Mr. Upham has, besides, regarded it rather asa terminal 
moraine, produced by ice moving in a northeasterly direction. 
While it seems necessary to give this ridge further examination, 
with special reference to the nature of its contents, its actual 
width, continuity and location, before its origin can be considered 


understood, there are some surrounding facts, and theoretical 


considerations, which indicate strongly that this range of drift 
hills is more of the nature of a kame, due to the action of an 
immense glacial river, in glacial times, than of that of a terminal 
inoraine formed by glacier ice. The same facts and considera- 
tions would also indicate that the ‘‘Dovre moraine,’’ in Kandi- 
yohi county, is another great kame of gravel and sand. 

The flat country at Benson, which is sandy and rather poor for 
wheat, extends several miles in width east and west. It is due 
to the former action of the Chippewa river, which now runs but 
little below the general level, and which formerly must have 
spread widely over the country, spreading sand and sandy clay. 
This sandy loam is twenty-two feet thick at Benson. All wells 
get water at the bottom of it, on the clay. 
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(b) Notes of a trip across the Mesabi range to Vermilion lake. 


This excursion was made for the purpose of obtaining samples 
of the Vermilion ore, for exhibition at the World’s Industrial 
and Cotton Centennial Exposition, at New Orleans. A few va 

servations of geological interest were also made. 

Surface features. First— There are two belts of morainie ae- 
cumulations noticeable between the lake Superior shore and Ver- 
milion lake. One is south of the crossing of the Cloquet river, 
about twenty miles from Two Harbors (Agate bay, of the pre- 
vious reports); the second is from two to five miles north of the 


crossing of the St. Louis river. This is remarkable, not for the — 
hight of the hills of which it is composed, as they are from ten 
to thirty feet high; but for their composition and their abrupt, 


and marked, and distinct outlines. These hills and ridges are 
short and sharp, and appear to consist very largely of boulders 
of gray gabbro, the till being gray and stony. On the north side 


of the former of these moraines, on both sides of the Cloquet river, — 


the surface is smooth, and consists of gravel and sand, clothed 


with Banks’ pine. These flats extend to the Wisacode, but they 
become swampy. After passing the Wisacode are seen occasional — 
low ridges and knolls with white pine and bireh, but cedar and — 
tamarack elsewhere prevail, with extensive peat bogs. At the — 
crossing of the St. Louis there is no deep valley, only a shallow | 
one on drift and boulders, eight or ten feet deep. Timber mainly 
spruce and tamarack, even on the higher portions. Soil good, 
loamy, rather darker than the till below, but showing no black | 


loam like that on the prairies. The soil at the moraine a few 


miles north of the St. Louis crossing, what there is of it, is very 
good, the subsoil being gray till; but largely made up of boul- 
ders. White pine abundant. After passing the sharp ridges 
of this second moraine the country seems to become converted to” 
a vast ‘‘muskeg,’’ or peat bog, with similar low boulder-knolls— 
occasionally seen. These muskegs seem to lie on the summit of 
the great gabbro range from Duluth, and extend over a width of 


six to ten miles at least from the moraine mentioned a few miles 


north of the St. Louis river, to and beyond the Partridge river, 
which is nothing more than a general ditch in the great muskeg. 


North from Okwanim, and particularly at a point about eight 
miles south of the crossing of the Embarras, the surface is 
gravel-strewn, and smooth to undulating. This gravel consists 
almost wholly of shingle from the quartzites and slates of the 
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Animikie group. At the crossing of the Embarras the country 
is swampy, but has a good soil and is habitable and arable on 
both sides of the river. 

Second— A. common feature of the drift, seen in the cuts along 
the railroad, is represented by the following figure—Fig. 4. The 
upper portion of the drift, for a thickness of fourto six feet, con- 
sists of pebbly till, but little stony (1), and the underlying till 
(2) is very stony, large boulders appearing all over the surface 
of the cuts. The upper deposit is of nearly the same color as the 
lower. The till in general, while of a reddish cast, has also a 
tendency to gray in deep cuts, and to a darker, more umber- 
like red in the upper deposit. 


Fig. & 
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Third— There are two rock ranges, or Mesabis, passed by the 
railroad between Two Harbors and Vermilion lake, and the name 
‘*Mesabi’’ has been applied to each of them, without distinction. 
The more southern one is that formed by the gabbro belt run- 
ning from Duluth northeastwardly to the international boundary, 
passing south of Gunflint and Mountain lakes, and constituting 
the actual water-divide between North and South lakes on the 
international boundary. This includes the high land of the 
‘*Mesabi iron ranges,’’ as well as the iron locations at Mayhew 
lake north of Grand Marais. It is that which which has been 
most frequently mentioned as ‘“‘the Mesabi,’’ especially along its 
eastern extension where it is more distinct and abrupt, particu- 
larly from the north, than it is further west. This range of high 
land always appears as a range, from the north, and it operates 
more powerfully to control the drainage of the northeastern part 
of the state than the other Mesabi, lying further north. It is, 
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however, broad as well as high, and holds on its summit some of 
the largest lakes of this part of the state, Brule lake being one. 
It is characterized by bare rock, alternating with peat bogs, and 
muskegs with scattered and stunted spruces. This range should 
continue to be known as the Mesabi. Its width is sometimes fif- 
teen miles, but generally from four to six; and in most places, 
especially north from Grand Marais, and south from Ogishke 
Muncie lake, its rounded low crest is distinct, and narrowed to 
less than a mile. The Duluth & Iron Range railroad crosses this 
belt of gabbro, as shown by outcrops of the rock, between the St. 
Louis river crossing and the station of Okwanim. It is also 
likely that the gabbro rock extends further south, though en- 
tirely hid by drift materials. 

The other range which has been named Mesabi consists of gray 
granite, or syenite, and it is known also as the Giant’s Range. It 
runs along parallel with the former, distant from it from five to 
fifteen miles. It is a distinct, narrow ridge rising about 200 feet 
above the average level on either side. It is intersected at sev- 
eral places by streams. It is crossed by the railroad about four 
miles north of Okwanim, and is less than a mile in width, though 
granite outcrops (red granite) may be seen at a distance of two 
miles still further north. This range, with more or less distinet- 
ness, continues northeastward to the international boundary 
which it crosses north of Gunflint lake. It is much less impor- 
tant as a topographie feature, and less persistent in its charac- 
ters as a range, than the gabbro Mesabi and it should not be 
confounded with it in future use of the term Mesabi. The survey 
reports will refer to this as the Giant’s Range, by which name it 
is also known in the reports of the Canadian survey, on the 
north side of the international boundary. 

The stratigraphy of the crystalline rocks in the district of mnetle 

eastern Minnesota, so far as it is indicated by observations of 
this reconnaissance, is generalized by the following diagram. — 
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In passing upward from Two Harbors there are very few ex- 
posures, the only ones seen between the station and the crossing 
of the St. Louis river being within a few miles of the lake shore © 
and consisting of the ordinary greenish ‘‘trap’’ of the Cuprifer- 
ous. Soon after crossing the St. Louis river there are outcrops 
of massive, gray gabbro, the same as at Rice’s point, near Du- 

-juth, and these continue to, and perhaps a little distance north 

of, the station called Okwanim. Thence northward the surface 
slopes northward and is strewn with debris of slate, undistin- 
guishable from the slates that have been described along the in- 
ternational boundary, and called Animikie slates; but there is 
but one place along the railroad at which there is any exposure 
of rock. This is at the ‘‘red pan eut,’’ about two miles north of 
Okwanim, where a very red and irony outcrop appears extend- 
ing only about 20 feet. The opportunity for examination was 
not sufficient to determine the nature of this rock, but the as- 
pect and topography, as well as the geographic position, are 
sufficient to indicate the horizon of the iron bearing beds of the 
Mesabi range proper, as described in the report for 1880, or the 
base of the Animikie group. The gravel which is strewn over 
the country along here has a considerable quantity of jasper and 
quartzyte, often nearly black. It continues to the granitic range 
already referred to as the Giant’s range. This rock is massive 
and rises from 75 to 100 feet higher than the grade. The aneroid 
showed the station at the summit, as the road passes over the 
range, to be 155 feet higher than the station at the mines at 
Tower. The gray syenite composing the Giant’s Range is re- 
placed by red at a few cuts by the railroad on the north side of 
the range, extending for a distance of two miles, at least. For 
some distance further north, and until after crossing the Embar- 
ras river, no rock appears, but at a distance of about 12 miles 
from the station at the mines at Tower is an exposure of a pur- 
plish, aphanitie, hard rock, showing a sedimentary structure 
that dips toward the north about 75 degrees. The same direc- 
tion of dip continues at all exposures from there to Vermilion 
lake, so far as observed. The rock itself is greenish, massive, 
magnesian, or greenish slaty, and schistose, some of it being like 
the rock of the ridges between the Northern Pacific Junction 
and Knife falls. The following diagram is not only based on 
these observations, but expresses in general the whole that is 
known of the rocky structure at any point going northward from 
Lake Superior. 
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At the mines of the Minnesota Iron Company the rock consists 
largely of jasper and a magnesian schist, dipping north at an 
angle of 85°—88°. This magnesian rock is ordinarily green, 
but in the vicinity of the mines it becomes more and more ferru- 
ginous and apparently is changed to iron ore—a soft red hem- 
atite. At the same time there are conglomeratic portions, as 
well as arenaceous. These latter are more abundant on the slope 
to Vermillion lake, north of the mines. The ore consists, in 
general, of hematite, but there are also small: amounts of non- 
titaniferous magnetite, and small crystals of gcethite. 

Stratigraphic position of the iron ores of northern Minnesota. 
There seem to be three horizons in the strata that, in northeastern 
Minnesota, have attracted attention for their iron bearing quality. 

First — The titanic iron of the gabbro belt. This includes the 
iron ore of the Mayhew location north of Grand Marais, the so- 
called iron ore of Duluth and Herman, and the iron ore that has 
been reported on Poplar river. This furnishes the iron sand of 
the lake Superior beach. This horizon of iron ore seems to have 
no parallels, so far as reported, in Michigan and Wisconsin. | 

Second — The iron ore of the Mesabi range. This is hard 
hematite and non-titaniferous magnetite. Itis thatexaminedin 
towns 59.14, and 60.14, and is presumably the cause of the iron 
ore signs in that tract of country between Okwanim and the 
Giant’s range. It is in the horizon of the Animikie slates, and 
near the bottom of the same, and the probable parallel of the 
Commonwealth mines in Wisconsin, without any known equiva- 
lants in Michigan. : 

Third — The hematite of the Vermilion mines at Vermilion 
lake. This is onthe northside of the granite belt, and in rocks 
dipping north, the other two horizons being on the south side, 
in rocks dipping south. This iron horizon is lower, in the strata, 
than either of the others, and seems to be on the horizon of the 
Marquette and Menominee iron ores, as is also indicated by the 
associated quartzytes, jaspers, and conglomerates. 
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THE VERMILION IRON ORES. — 


The year 1884 having witnessed the opening of the first active 
mining in the state, its bearing upon the future of this industry, 
and its importance as a matter of history, both demand of the 
survey a presentation of the whole matter as full and explicit as 
‘the present opportunity may afford. The following facts have 
been obtained mainly of the officers of the company, and can be 
accepted as a faithful statement of the present condition and 
extent of this important new industry. 

In every instance where the ore was tried by actual furnace 
tests, it has proved its superior quality. The company are min- 
ing at the rate of 15,000 tons per month, employing at the mines 
400 men, but could easily increase e-se product to 25,000 or 


- 30,000 tons per month. 


The buildings, machinery and plant at the mines involved an 
outlay of fully $300,000, and the ore docks at Two Harbors fully 
$200,000 more. The whole amount expended, including the 
building and equipment of the Duluth and Iron Range railroad 
(sixty-eight miles, from Two Harbors to Tower), by the Minne- 
sota Iron Company in this enterprise is over $2,500,000. 

The Vermilion lake iron district, of which the Minnesota Iron 
Company are proprietors, lies in the south half of township 62 


a north, in range 15 west, in St. Louis county, Minnesota. The 


greater portion of the northern half of the township is occu- 
pied by lake Vermilion. 

The whole of that portion of the township which lies south of 
_ lake Vermilion belongs to the Minnesota Iron Company, except- 
ing a which is aschool section. This section is in the 


* _ 
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southeastern corner of the township, and is not known to con- ~ 


tain any iron. 


The shipping port on lake Superior for the ores of this distries | 


is Two Harbors, formerly known as Agate and Burlington bays 
{25 miles northeast of Duluth), which affords unusual natural 
advantages for the erection of ore piers and for safety and con- 
venience of vessels of the largest class. The surveyed line of 
the Duluth & Iron Range railroad, between the town of Tower, 
at Vermilion lake, and Two Harbors, is 72 miles in length, with 
easy grades and curves, and offering no unusual difficulties of 
construction. The building of this line was done under contract 
by John 8. Wolf & Co., Ottumwa, Ia., well known and energetic 
railroad builders. The line was ready for the transportation of 
ore by Aug. 1, 1884. This line will be at onee extended to 
Duluth, and there placed in connection with the railroad system 
of the United States. The Duluth & Iron Range Railroad com- 
pany have also built ore piers and made the harbor improve- 
ments at Two Harbors under the supervision of Mr. George H. 
White who built the ore piers at Escanaba. These piers are five 
feet higher than those at Escanaba and seven feet higher than 
those at Marquette, thus affording the best possible facilities for 
loading the largest vessels in the trade. 

A general similarity may be observed between the Vermilion 
lake iron district, in township 62, range 15, and the district in 
the now celebrated township 47, range 27, in Marquette county, 
Michigan, which ineludes the well known Jackson, Cleveland, 
Lake Superior, New York, and Barnum mines, besides Bid 
others of less notoriety. 

The Vermilion lake deposits, however, appear to be much 
larger, as far as first-class ore is concerned, than the mines in 
township 47, range 27, in Marquette county. The district has 
been examined by persons who were familiar with all the mines 
of Marquette county in their earliest stages, among others, Hon. 
Edward Breitung and Mr. Samuel P. Ely, who are among the 
pioneers of the Marquette district, and Mr. John N. Armstrong, 
the veteran Marquette and Menomonee range explorer. In 
their opinion the quantity of first-class ore now exposed at Ver- 
million lake exceeds what was exposed of that grade of ore at 
the same stage of development in all the mines of Marquette 
county. It is reasonably probable that the mines in township 
62, range 15, will, in the natural order of their development, 
after a reasonable time, yield as much of the highest grade ore 
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as the mines of township 47, range 27, in Marquette county, 
with the Humboldt, Champion, Michigamme, and Republic 
ranges added. 

A brief account of the results of the company’s explorations 
thus far will substantiate this statement; although these explo- 
rations, by reason of the shortness of the time which has elapsed 
since the discovery of the deposits and the difficulty of getting 
in supplies in advance of roads or settlements, have necessarily 
been partial and imperfect. The most striking and natural 


exposures only have thus far been named and examined, which 


will be described in the order of their occurrence, beginning at 


the most eastern. 


The Stuntz mine, in the northeast quarter of the southeast 


quarter of section 27, township 62, range 15, lies on the north 


side of a valley between the north and south ranges. By mak- 
ing a rock cutting of about 75 feet, which would be principally 
through the slates which adjoin the ore on the south side, a face 
of 75 feet could be obtained for the commencement of mining 
operations. The surface stripping shows a with of about 25 
feet of ore for about 400 feet inlength. Thestripping westward 
was stopped by aspring hole and wet ground; there was, how- 
ever, no reason to suppose that the ore terminated at that point; 
on the contrary there is a reasonable probability of its continu- 
ance westward. The ore is a coarse-grained red specular ore 
with a good lustre, much resembling the bright Republic ore of 
Marquette county. The belt is almost entirely pure, needing 
very little assorting. 

The Stone mine, about an datitiic of a mile west of the Stuntz, 
has an elevation of 25 feet above it. At the most eastern end is 
exposed a narrow belt of slate ore of excellent quality, which 


-appears to be a lens lying in front, or south, of the main deposit. 


The main deposit is a very large one, of a close grained red 
specular ore of great purity, much resembling some of the best 
ores in the lake Superior mine in Marquette county. At the 
eastern end, so far as now developed, it is about 50 feet in width, 
gradually increasing, for 300 feet westward, to 62 feet in width 
and maintaining a width of 46 feet at 700 feet westward. 

This body of ore, at its present stage of surface developement, 
in respect to the combination of size, continuous extent, and 
great purity, stands without a parallel in the United States up 
to the present time. Thus far in all the trenches, test-pits, and 
Stripping, there has not been exposed any mixed ore whatever. 


& 
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Metalliciron. Silica. Phosphorus. 
Analysis of surface specimens from this mine ai a 


made by the Isabella Furnace Co. gave............ 68.34 2.14 -053 
Another by the Pittsburgh Bessemer Steele Co. 

BAO 6S eins onsyesss: exgeope th ebasaiemadake cepsb ass oh sas sarhihe 68.19 2.02 061 
Another of numerous small pieces taken from 

every part of the surface by Mr. S. P. Ely gave. 69.30 =... ; .059 


The Ely mine, west half of the southeast quarter of section 27. 
This mine includes the extension of the Stone mine westward 
from the point above described together with a separate deposit 
lying some 300 feet northwest of the Stone mine. But little sur- 
face work has been done at this deposit; although it lies at an 
elevation of about 20 feet above the Stone mine, the conformation 
of the adjoining rock occasions more or less wet ground, and it 
has not yet been convenient to drain the surface, which can be 
done, however, with little difficulty. This deposit appears to be 
about 100 feet in width; knobs and projections of pure ore rise 
above the surface at various points, indicating a large and good 
deposit. Its dimensions and characteristics cannot be given with 
the same certainty as in the case of the other mines described, 
because the surface has not been stripped or trenched for the 
reasons which have been stated. The ore is of the best quality, 
however, and the deposit is obviously a large one. From the 
first of March to the present time more ore has been discovered, 
both in the Tower and the Stone (in fact in every mine) than 
was ever known here at the time of the explorations of Chester 
and Wright. 

The Tower mine, east half of the southwest quarter of section 
27, is the most elevated deposit on either of the ore ranges. It 
includes, in fact, two, and perhaps three, distinct mines. The 
most southern of these deposits is clearly distinct from either of 
the others; it lies on the line of the Stone and Ely mines, pro- 
tracted westward, and is probably a continuance of that deposit. 
The trenches show a width of about 18 feet of clean ore of the 
best quality. One hundred and fifty feet west of the trench which 
shows 18 feet of ore is a new discovery which shows clean ore 
for 150 feet wide.. The two more northerly deposits are sepa- 
rated from each other by ajasper ‘‘ hog’s back’’ about 50 feet in 
width, and it cannot yet be determined whether they are really 
separate deposits, or whether they become one again in exten- 
sion. There aresome indications that they become one, and that 
the Ely mine is an extension eastward of the united deposit. 
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- One of them shows a width of 33 feet and the other of 42 feet of 
clean ore of the best quality. There has not yet been time and 
_ opportunity positively to determine the length of the extension 
of these bodies westward; but from the lay of the ground there 
is no doubt of such an extension as will make as large a mine as 
either of the others. 

The Armstrong mine, northwest quarter, section 27. This de- 
posit lies on the northern slope of the Tower range. Two dis- 
tinet deposits have been discovered here; one of the veins is 15 
and the other 30 feet wide, of good ore. Their extent and rela- 
tion to the other mines of the company have not yet been de- 
termined. The deposits of the district are so large and so num- 
: erous and have extended over so much territory, that there has 

not been time thus far to get more than a partial knowledge of 
them. It is quite possible that the Armstrong may prove to be 
an extension of the West Breitung, which is described further 
on. 
The Breitung mine, west half southwest quarter, sec. 27, and 
_ east half southeast quarter, section 28. The main deposit at this 
_ mine furnishes a larger natural exposure of pure ore than either 
_ of the others. The natural outcropping before any work was 
_ done was about 38 feet in width, 35 in hight, and 75 feet in 
length, all of the purest ore. Subsequent work shows that at 
250 feet east of the outcrop, the deposit is 95 feet wide. Be- 
tween these points a slide of jasper has covered a portion of the 
vein for about 30 feet in width for a depth of from three to seven 
feet; otherwise than this, the ore is continuous to this point, 250 
feet eastward. Here the stripping became rather heavy and was 
discontinued; but at a point 300 feet further eastward, on what 
is believed to be a continuance of the same deposit, trenches 100 
feet apart showed 35 and 38 feet of the same ore with no mixture 
of rock. 
: The southern deposit of the Breitung mine lies about 125 feet 
4 _ south of the one just described, upon slightly lower ground. -A 


belt of chloritic schist lies between the two. 


This vein has been exposed at four different points; at the 
_ most: easterly it is 27 feet wide and 100 feet in length, stripped; 
_ at the next one it shows about 10 feet in width; at the third, 15 
_ feet, and at the most easterly, 18 feet. The distance between the 
2 extreme openings is about 1,000 feet; and there is no doubt that 
the vein is continuous for that distance. This ore is also of ex- 
cellent quality. 
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About 175 feet north of west of the main deposit lies the West 
Beitung. Here has been exposed, for a length of 80 feet, a vein 
of ore for upwards of 50 feet in width. At that width the strip- 
ping became rather heavy and work was stopped for a time, 


although the limit of the ore had not been reached. This deposit 
has two jasper walls and is entirely distinct from the other one. 

The main deposit of the Breitung mine is a bright, handsome 
ore, free from any admixture of rock, and can be mined (as can 
the ore of the Stone mine) of 67 per cent purity without assort- 
ing. An analysis made by the Isabella Furnace Company of 
samples from all parts of a stock pile of 2,500 tons 


Metallic iron. Silica. Phosphorus, _ 


GQBVOL.5. oitaes dsies iiccedevcviondunnddepautubacWaescns 68.79 1.34 -038 
Another, made by the Pittshturgh Bessemer : 
Staal Cor, WeVPOcsivedsnchis ceserideanuensehonvaviiede as 68.19 1.41 -041 


Another, of numerous small pieces taken by 
Mr. S. P. Ely, from all parts of the deposit, 
GOV Boi ioc codsss cbencdebsbecnuscucnaptaanttilpieusesete 68.51: > ae .078 


The Lee mine, north half section 33. Thisis a very large deposit, 


or rather group of deposits, upon the South range. It includes 


three distinct ore bodies. The most northerly is nearly or quite 


100 feet in width at the point where it was first exposed. The 


explorations upon this deposit show its continuity, with varying 


widths, for about 500 feet, and the indications of the formation 


point to its protraction for nearly 2,000 feet farther westward. 
On the highest point of the South Range, about 75 feet south 


of the deposit just described, a vein some ten feet wide has been 


uncovered, which rapidly widens as it descends. 


A third ore body lies 75 feet farther south and is 36 feet wide 


This vein extends 700 feet to the eastward, as faras now developed, 


and is also probably protracted westward, as mentioned just — 


above in respect to the first deposit. The group of deposits 
which constitute the Lee mine contain extremely large bodies of 
pure ore; and, so far as any mixed ore is found, it is not, com- 
paratively to the pure ore, in greater quantity nor more difficult 
of assortment, than in the best of the Marquette county mines. 
An analysis of the mixed ore from this mine, selected as such by 
Mr. 8. P. Ely, gave 61.59 metallic iron. The following are the 
analyses of the pure ore from this location : | 
Metalliciron. Silica. Phosphorus. 
Isabella Frartiaet Cosi isieis oes. scksevdenghdsnnnuneaeme 66.42 4.67 -031 


Pittsburgh Bessemer Steel Co............:sseeseeesseee 66.37 4.72 .039 
S. P. Ely’s samples, from all parts of the mine... 67.80 ...... .053 
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The Minnesota Iron Company intend to place a sufficient quan- 
tity of their ore in market at lower lake ports in the autumn of 
1884 to make it known to consumers, and thereafter to produce as 
much as the market may require of the highest grade of ore, up 
to an amount equal to, or greater than, the Marquette county 
_ product of that kind of ore. As a matter of course, an unlimited 
- amount of ore cannot be produced in a single year, and some 
years of development and organization of the business must pass 
before the full productive capacity of these mines can be reached. 
It will be observed that all the Vermilion lake ore is sufficiently 
low in phosphorus for Bessemer use, and that a practically un- 
limited supply of such ore can be obtained, which is also of the 
highest standard in metallic iron. 

The existence of such ore bodies is a fact of almost national im- 
portance, and their speedy exploitation is of the greatest interest 
to the whole iron-producing industry west of the Alleghanies. 

The policy of the Minnesota IronCompany will be to ship only 
_ the best ores. Such mixed ores or soft hematites as may be 
developed in the course of its mining, will be for sale at the mine 
for those who may require them; but the company’s own product 
and shipments will be confined to the ores of the highest grade. 
Lake transportation will not be materially higher than that from 
Marquette to lower lake ports, by reason of the large and increas- 
ing quantity of coal which is seeking transportation to the head 
of lake Superior, which will give a remunerative up freight to 
the ore vessels. 

The rapid growth and development of several of the mines in 
Michigan is exhibited by the following table, showing the pro- 
duct of the five largest mines of Marquette county, Michigan, 
during the last ten years. 
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The probable productive duration of iron ore deposits of this 
character is a question in respect to which some valuable expe- 
rience has been gained in working the Marquette deposits. The 
following table shows the aggregate production of the five Mar- — 


-quette county mines which have been before cited, from their first 


- opening to the present time: 
Total production in gross tons. 

EN MAIN ck iN sliupdescesaiunes avcinyiiedseercenponsncee oonnay . 2,291,992 
NINE SIREN ils ook bis sUktace vccdvckoahedsin sacs a seuies execs 2,535,184 
IMIR IRIAN ais oc bcecniasssansecddtie’ wacesdnne sdpes scans 2,962,965 
SMMNSNGT SATIN ccisdvaghyibinccecrescacisess seserposcubeucaver sce .- 1,134,912 
EMNEMENG TENABUDL. can dsc des sud onsyagauideundeesphdvedus tiseds patent 1,660,508 
10,585,561 


The Jackson, Cleveland, and lake Superior mines have been 
worked continuously since 1858, the Champion mine since 1868, 
and the Republic mine since 1872. Notwithstanding their large 
product, all of them excepting the Jackson, have as much, or 
more, ore in sight and as great a future product in prospect, 
as at any time in their history. é 
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_ TABLE OF ANALYSES OF HARD HEMATITE IRON ORES > 


MINNESOTA IRON COMPANY’S MINES _ 
IN THE VERMILION IRON DISTRICT, . 4 


VICINITY OF TOWER, ST. LOUIS COUNTY, MINN. 


AUTHORITY. Metallic Silica. Sulphur. Phos : 
Iron. phorus. 
J. Blodgett Britton, Philadelphia, March, 
1880, select SAMPION. ........2.:deseecscnsdessed 00.00... Ga ; -019 


Prof. Albert H. Chester, Clinton, N. Y., 

October, 1880, samples taken by himself ; 

from all parts of north belt........... «+... 66.93 3.39 -O1 -011 
Samples taken by himself from all parts of | 


North Chicago Rolling Mill, Nov. 18, 1880, 
duplicates of Prof. Chester’s selection, 


north belt........ SPEPAE TES ONDER RSET: WE eoooee 65.22 3.45 none 064 
North Chicago Rolling Mill, south belt...... 66.18 3.75 none .039— 
Chas. E. Wright, Marquette, Mich., Sept. 

1, 1881, samples taken by himself from 

every part of north belt............000+ steamed 66.71 2.40 O18 £ .O072 
TD. RPO, OUT WAND. acd sie. ss caged Sisenitacnce 67.60 . 1.35 .009 .027 


Isabella Furnace, Etna, Allegheny Co., Pa., 
Oct. 20, 1882, samples from all parts of a 
stock pile of 2,500 tons at the ‘‘ Breitung’’ 


MIMS, TOTEH DOME... «0 cvicasscccscnrcecscnvaavunes 68.79 1.34 osane .038 
Isabella Furnace, samples from the “‘ Stone’’ 

iti, orth ‘Delt. ....civerssovssssssevinatwensonis . 68.34 2,14 deiced . 053 
Isabella Furnace, surface samples from the 

**Lee’’ mine, south belt........... Sea AES 66.42 4:87 ae .031 
Pittsburgh Bessemer Steel Co., Nov. 10, 

1882, samples from all parts of a stock pile 

of 2,500 tons at the ‘‘ Breitung’’ mine... 68.51 1.42 ce .041 
Pittsburgh Bessemer Steel Co., surface sam- 

ples from ‘‘Stone’’ mineé..............sseseeees 06.19 2.08 4a 061 
Pittsburgh Bessemer Steel Co., surface sam- 

ples from ‘* Lee’? mine. ..............0065 sone 06.. 37:2 4.78. . 039 


J. Blodgett Britton, Philadelphia, Dec. 20, 

1882, sample of slate ore from the ‘‘Stone”’ 

TRIN «snd csp shsnctncnpubsdansdcpecubnesahtenaca ae 69.93 10 “Oennes .033 
Average samples taken from all parts of the 

‘‘Lee’? mine, by 8. P. Ely, January, 

1883, analyzed by Chas. E. Wright........ 2 OV.00 ieee aia 053 
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Average samples taken from all parts of the 
E. “Stone’’? mine, by 8S. P. Ely, January, 

1883, analyzed by Chas. E. Wright......... a | Rie pe ee nis YBa .059 
Average samples taken from all parts of 

the ‘‘Breitung’’ mine, by 8. P. Ely, Jan- 

uary, 1883, analyzed by Chas. E. Wright.. 68.51 __...... anehis .078 


The foregoing are all hard hematite specular ores, and are all 
the analyses that have been made of the ores of the district above 
named since the Minnesota Iron Company commenced its explo- 
ration in 1879, excepting a single one of mixed ore from the 
“Tee”? mine, selected as such by Mr. 8. P. Ely, which has been 
-_ mentioned in the foregoing pages. 

____ Besides the land in township 62, range 15, which has been 
mentioned, the Minnesota Iron Company own several thousand 
__ acres in the adjoining township on the east, township 62, range 
14, selected to cover any extension eastward of the Vermilion 
lake range, and also several thousand acres along the line of the 
Duluth & Iron Range railroad, and 3,000 acres at Two Harbors 
on lake Superior; making in all 22,488 acres. 
_ Shipments in 1884. During the shart seaade of 1884, after the 
completion of the Duluth and Iron Range railroad, and the con- 
_ struction of the necessary docks at Two Harbors, the products 
of the Vermilion mines amounted to about 1,000 tons per day, 
the aggregate product being 62,000 tons, distributed to various 
furnaces and iron works in Ohio, Pennsylvania, and Virginia. 


RECENT ANALYSES OF THE VERMILION IRON ORES. 
a St. PAUL, Mrnn., March 6th, 1885. 
Prof. N. H. Winchell, 

_ State geologist, Minneapolis, Minn., 


DEAR stR: As I promised you, I give you below eight late 
analyses of our ore: 


Metallic iron. Phosphorus. Silica. Metallic iron. Phosphorus. Silica. 
66.70 .042 3.71 69.27 .044 .084 
68.37 -060 1.56 67.75 .051 2.07 
65.65 .036 5.48 67.84 -061 1.77 
66.94 .031 3.65 67.02 -051 1.75 
Yours Truly, 


GEORGE C. STONE, Gen’] manager. 
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THE CRYSTALLINE ROCKS OF MINNESOTA. — 


ee rey 74 


There is a series of gneisses and soft red granites, or more 
properly, syenites, associated with the gabbro belt in the north- 
eastern part of the state. This red granite, or ‘‘red rock,’’ as 
it has been styled in earlier reports, is believed to be due to 
metamorphism of sediments that had been deposited at a date 


but slightly prior to the outflow of the gabbro itself; and, as it 


has been seen to pass into suberystalline rock and quartz por- 


phyry, and, as similar or identical quartz-porphyry and felsite - 


are formed when in immediate association with masses of red 
granite and of gabbro, interstratified with the igneous outflows of 
the cupriferous, this red granite has hitherto been believed to 
belong in the age of the cupriferous, and for the same reason the 
gabbro has been accepted as the basal igneous rock of the eupri- 
ferous. The cupriferous overlies the Animikie slates and 
quartzites; and the great igneous capping of the Animikie hills 
along the international boundary, from Gunflint lake to Pigeon 
point,{is in the direct line of extension of the gabbro range. This 
belt of syenites and granites, with the gabbro, disappears at the 
west end of lake Superior, beneath the waters of the lake and of 
the St. Louis valley. Further southwest, and in the line of their 


extension, however, are outcrops of red and gray granite, on the . q 


Rum river, south of Mille Lacs, on the Mississippi river between 
Clearwater and Watab, and on the Minnesota river between New 
Ulm and the foot of Big Stone lake. The granite rocks that 
appear in the Mississippi valley are not lithologically similar to 
those of this series, while those of the Minnesota valley are more 
nearly identical with them. There is an outcrop of the basal ig- 
neous rocks of the Cupriferous at Taylors Falls, overlain uncom- 


formably by some of the Cambrian (probably the Calciferous © 
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period), indicating that the strike of these granite rocks is fur- 

ther south than the outcrops on the Rum and Minnesota rivers. 

Still, whether these upper Mississippi granites be the analogues 

of the red granites north of Lake Superior, or not, those that 

appear at New Ulm, as they underlie a conglomerate and red 

‘quartzite, have a greater degree of probability of being on the 
same horizon, and exhibit also a greater lithological resemblance. 


: _ In any case the gabbro is entirely lost sight of. As an outecrop- 


ping, overflowing rock, the gabbro may be considered, perhaps, 
to have had a more intense effect asa metamorphosing agent, but 
one less extensive geographically, than was the effect of those 
forces which made possible and necessary that outflow, when 
acting over a broader area without actual fracturing of the crust. 
Thus, perhaps, the metamorphism of the strata immediately 
preceding the age of the gabbro outflow, may have been more 
profound toward the southwest further, where no gabbro is 


: found. In apparent consonance with this, the crystalline rocks, 


which might be in the extension of those slates and 
quartzites underlying the gabbro, are found to occupy a wider 
belt where they cross the Minnesota valley than where they are 
associated with the outflow of igneous rock in northeastern 
ey Minnesota. Their prevailing schistose structure, dipping toward 
the southeast, if it be due to original sedimentation, is in har- 
mony with the known strike of the red syenites northeast from 
Duluth. This dip seems to be changed to northwest at the 
foot of Big Stone lake, indicating that the Minnesota valley 
passes over an anticlinal in these rocks, extending from Big 
Stone lake to the red granite outcrop near New Ulm. 

Lying toward the north of the belt of red granites of north- 
eastern Minnesota, is a series of schists and slates, containing 
the iron ores of the Mesabi, and of Vermilion lake. The sub- 
divisions of this series, so far as they can be indicated at this 
time, are three, viz.: (1). Slates and quartzites, with beds of 
dioryte (Animikie group), which, in their extension toward the 
southwest, would, under the foregoing hypothesis, embrace the 
dioryte-bearing mica schists at Little Falls, Pike Rapids, and 
Sauk Centre, as well as the dark carbonaceous slates of the St. 
Louis valley at Knife portage; and finally become the schistose 
granites of the Minnesota valley anticlinal. (2). Soft, greenish, 
slaty schists, which hold lenticular masses of light-colored pro. 
togine gneiss, and also beds of dioryte. The horizon of the Ver- 
milion iron mines is thought to be near the bottom of this sub- 
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division, or at the top of the next, but on the opposite side of a 
Laurentian axis, dipping north, and that of the Mesabi iron 
range, in the foregoing subdivision, dipping south. (3). Con- 
glomeritic and quartzitic slates, which become fine, arenaceous 
quartzites, and also embrace beds of siliceous marble. : 

Still further north, and having a strike in the same N. E. to ~ 
s. w. direction, is another range of crystalline rocks, forming a 
conspicuous feature both in the topography and in the geology 
of that part of the state. The rocks of this horizon, accepted 
now as the Laurentian of the Canadian geologists, consist of 
gneiss and syenite, mainly of a light, gray color, but also becom- 
ing red. The ‘‘Giant’s range” of hills is formed by this rock. 
They enter the state at Saganaga lake, north of Gunflint lake, 
and with more or less distinctness continue southwestward cross- 
ing the Duluth and Iron Range railroad at ‘‘ Messaba Heights,” 
and the Embarras river at Squagamaw lakes. Toward the west 
further this range has not been traced out by the survey, but, 
judging from all the facts and evidences that can be gathered 
from other sources, this belt of Laurentian turns more westerly, 
passing through the north central part of the state, and swings 
northwesterly along the west side of the Lake of the Woods, re- — 
appearing on the east side of lake Winnipeg. 2 

On the north side of this Laurentian axis are other crystalline 
rocks, occupying nearly all the remaining area of the state, out- 
cropping along the Rainy lake river, in the Lake of the Woods, 
and east of Rainy lake. These seem to be alternating bands of 
schists and gneiss, and their extent and nature have not been as- 
certained. 
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ADDITIONAL ROCK-SAMPLES NUMBERED. 


3 The last recorded number of this series is given in the Tenth 


g _ Annnal Report, page 122. 


No. 837. Fragments from 195 feet under Minneapolis; red 
quartzyte, from the deep well at the Washburn ‘‘C.”’ mill. 

No. 838. Brick-red quartzyte, from Redstone, near New Ulm. 

No. 839. Fine-grained gray syenite from Sauk Rapids, 
Museum Register No. 4466. 7 


No. 840. Fine-grained gray syenite, like the last from Bast 

St. Cloud, Museum Register No. 2128. 

No. 841. Granite from near (north of) Motley, Museum Reg- 
No. 842. Greenish syenite (1) from secs. 17 and 18, Ashley. 
_ Museum Register No. 4499. 

___—-No. 843. Dyke in the Motley syenite. Museum Register No. 
ae ; 2593 


No. 844. Dyke in the Motley syenite, very fine-grained. 
Museum Register No. 2595. 

No. 845. Dyke in the granite at Sauk Rapids. Museum Reg- 
ister No. 2122. 
_ No. 846. Amygdaloidal dyke rock, Maine Prairie. Museum 
Register No. 2123. 

No. 847. Slate, fine-grained, showing sedimentary structure 
and slaty cleavage running in different directions, crossing each 


other. Museum Register No. 2681. 


No. 848. Fine gray quartzyte, at leasta fragmental rock though 
containing other minerals besides quartz, glistening with fine 
sparkles on a freshly fractured surface, from Little Falls. 


Museum Register No. 2690. 


No. 849. Staurolite mica schist, Pike Rapids, near the mouth 


1 of Swan river. Museum Register No. 2689. 
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No. 850. Fine erypto-crystalline form of the red-rock, at Du- 
luth, of a reddish brown color; the same as No. 42, but fresher, 
and less granular. 

No. 851. Red granite, from Courtland, Nicollet County, op- 
posite New Ulm. 

No. 852. Conglomerate (Potsdam) Courtland, Nicollet County, 
opposite New Ulm. 

No. 852. A. B.C. D. E. F. Pebbles from 852. 

No. 853. Pyritiferous red granite, from Mannheim’s silver 
mine, Duluth. 

No. 853 A. Vein rock from Mannheim’s silver mine, Duluth. 

No. 853 B. Vein rock (calcite) from Mannheim’s silver mine, 
Duluth. 

No. 854. Traprock from Taylor’s Falls, containing metallic 
copper in minute particles. 

No. 855. Dark concretions from the slates at Thomson, thought 
by Hunt & Dawson to contain a keratose sponge. 

No. 856. Vein in gabbro, at Rice’s point. 

No, 857. Conglomerate of shale in white sand-rock, Fond du 
Lac. | 
No. 858. Average samples of the red syenite (abbas at 
Sauk Centre, quarry of T. Carl. 

No. 859. Average sample of the hard, dark schist, or gneiss, 
Sauk Centre, quarry of T. Carl. 

No. 860. Sample of the schist showing considerable mica, 
Sauk Centre. 

No. 861. Average sample of the massive dioryte, Sauk Cen- 
tre. This is the same as described by Streng in the eleventh 
annual report, page 72, and by Upham on page 103. 

These rocks from Sauk Centre are described on page 12. 

No. 862. Pinkish, white quartzyte, Garden Valley, seven 
miles from Merrillan, Jackson County, Wis.; probably shows 
Irving’s ‘‘deposited quartz.’’ It is also probably from this that 
Whitfield’s Paleacmea Irvingi was obtained. See Vol. IV, p. 
173, Geology of Wisconsin. 

No. 863. St. Peter sandstone, from the small island in the 
Minnesota bottom-lands near Fort Snelling, cemented with iron 
and (‘‘deposited’’?) silica, so as to be hard and show different 
colors. 
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THE HUMBOLT SALT WELL IN KITTSON COUNTY.* 


It has been known for many years that copious salt springs 
existed in the valley of the Red river of the North. From their 
abundance several streams have been named, as Salt river, and 
“‘Rivieré Salé.’’ Some of these springs are in Dakota, some in 
Minnesota, and others, probably the most numerous and copious, 
arein Manitoba. Some of the earliest French explorers, notably 
Sieur Du Luth, mentions the fact that the Indians exhibited salt 
which they said had been obtained in the vicinity of certain 
lakes in the western prairies, said to be fifteen or twenty days 
travel further west. 

Prof. Henry Youle Hind, in his report on the Assiniboine and 
Saskatchewan exploring expedition, in 1859, has summarized 
the principal facts respecting these springs and the salt deposits 
of the valley of the Red river of the North. They had becn 
made known in Dakota and Minnesota by Prof. Keating in 1823, 
who accompanied Major Long to the ‘‘Sources of the St. Peter’s 
river and lake Winnipeg.’’? At that early date five hundred dol- 
lars had been made by a single individual from the sale of salt 
manufactured in one summer near Pembina. The country was 
so permanently and extensively saline that the characteristic Sa- 
licornia herbacea was found growing abundantly in its natural 
wild state, the only inland locality known west of the Onandaga 
salt springs, in New York. In 1859 the manufacture of salt from 
springs in Manitoba was carried on profitably for the Hudson’s 
bay company, at Swan river and at Winnipegosis lake, the meth- 
ods of manufacture being of the rudest kind. 

South of the international boundary several deep wells have 


é F 


* Read at the Philadelphia meeting (1884) of the American Association for the Advancement 
of Science. 
6 
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been sunk within a few years for the purpose of getting a sup- 
ply of water for stock and farming purposes. Some of these 
have given an artesian overflow of brine. The first of this kind 
in Minnesota was sunk at St. Vincent, which is on the Red river 
of the North at the crossing of the international boundary. 
This well was 165 feet deep, and only penetrated the drift depos- 
its, the greatest thickness being taken up with a fine lacustrine 
clay, 112 feet in perpendicular thickness. Under this was found 
to be coarse gravel and sand which afforded a copious overflow 
of salt water. This water was not carefully analyzed, though 
Dr. Perley, at Fort Pembina, made tests sufficient to show it was 
a brine principally of chloride of sodium, but contained a con- 
siderable quantity of magnesium and calcium. 

Recently another well has been sunk on the Valentine farm, 
at Humboldt, about six miles southeast from St. Vincent, on the 
line of the St. Paul, Minneapolis & Manitoba railway. This 
also gives a strong salt water, which rises under natural hydro- 
static pressure several feet above the ground. The water is 
clear, and effervesces slightly on exposure to the air and 985 re- 
moval of the pressure. 

The section penetrated by this well was the same as that at St. 
Vincent, but extends much deeper. The salt water was found 
to rise first from a bed of gravel and sand at a depth of 165 feet, 
but in small quantity. Between 170 feet and 180 feet, the flow 
of brine became very copious, rising from a coarse gravel and 
sand pertaining to the drift. The object of the well being to ob- 
tain water for the use of the farm, the drill was sunk deeper. It 
at once entered a dolomitic limestone, which was found to be 295 
feet thick. This has a grain and color like that which is known 
as the St. Lawrence limestone in the Mississippi river bluffs. 
Beneath this was found a saccharoidal, siliceous sandstone of 
rounded grains of quartz, that still furnished a flow of salt 
water, which rose with still greater foree. The drill then entered 
greenish and reddish shales, some of these being of a reddish- 
umber color. Fragments from the pumpings show this shale is 
slightly unctuous, gritless, and compactly impervious, resem- 
bling the red shale which has been penetrated in a number of | 
deep wells in the state, and been found to have a great thick- 
ness; notably the well at Mankato in the Minnesota valley. 
While this shale, as shale, is impervious, it is interbedded with 
red sandstone, particularly in its upper portion, and from these 
beds of sandstone may rise an artesian flow of fresh water. At 
the time of my visit it had been entered but forty-six feet. 
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‘Mr. C. F. Sidener, of the university of Minnesota, analyzed 
this brine, and has reported the following composition of the 
soluble mineral ingredients: 


Grains per gal 

NMC s aca hig do nvasteuvenpabbicedabcecnchshesse ei cordsctasserseccugeneve 12.15 
PERT ORIN Ss sah shad on Vnuan coeds ed spadcavedeasucddvecesesesiosss 2.38 
MUUMPOROD COE EPONA irgebog. nis Sekis eet lac ddadis sicy sdacdy the cecdeddes 1.08 
NUNN BUURURR 5s) niki 55 Vekevb<dbhins boncay Gb sbbedorbbe dad oniscatys 116.08 
ER NMNIRA OT INI os Lk oi sg ts Sani Hediann de ssionqneonsersudeslubies 156.55 
EAD, SETETINN sikn wns phd <0 asdigatnevarn saan shi phanne Cuban 71.12 
Ee CMDB sii s liv doke nalechitpdedanagdcnnsneserseanpestce 78.60 
RANTES MNMEINEEN, cla con ci ccavedcevesvachssosncstvenens cvonsecte 91.44 
SNINRNTIN IDOI Seis ccc bcaverde sccapeosvavetnscacsonsducetersscces 42.26 
MURAD. 5555 G4 febAven sdehdccceddsseseba Neseksdenebsdder coven 2764.99 

Total mineral ingredients...........c...+++++ 3336.65 


Of the mineral ingredients this gives 82.8 per cent chloride of 
sodium, the rest being largely made up of the earthy chlorides 
of calcium and magnesium, and the sulphate of lime. This gives 
it more than the average per cent of chloride of sodium found 
in the Michigan. brines, while the total solid matter in solution 
is only from one-third to one-half as much. 

There is an interesting question presented by these salt springs 
and deep wells, of the Red river valley, viz.: From what for- 
mation does the brine issue primarily? Professor Hind inferred, 
from the great predominance of the salt springs over the rocks 
of the Devonian age, along the southwesterly side of lakes Win- 
nipegosis and Manitoba, that the brine issues from the rocks of 
the Devonian. He rather discourages the expectation of car- 
boniferous strata in the region explored by him, saying that ‘‘it 
appears tolerably certain that the carboniferous series is not 
represented in the only locality where it may be looked for with 
much chance of success.’’? Sir Roderick Murchison, however, in 
his address before the Royal Geographical Society, on the results 
of the ‘‘ Palliser expedition,’ distinctly states that it is definitely 
settled that in the western portion of the Saskatchewan valley the 
Devonian rocks are overlain by carboniferous strata. It seems 
reasonable to infer that these carboniferous strata extend far 
enough southeasterly to occupy the unobserved interval of four 
hundred feet of strata, stretched over a space of ten miles in 
breadth, ‘‘ between the salt springs south of Dauphin lake, and 
the outcrop of the cretaceous shales on the flanks of Riding moun- 
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tain.’”’* The gypseous and salt-bearing formation of Michigan 
might occupy this interval. That the salt water issues from near 
the summit of the Devonian, if from the Devonian at all, is ad- 
mitted by Professor Hind. In order to issue thus along the sum- 
mit of the Devonian outcrop, it must be confined in some superior 
basin. Professor Hind also brought home a specimen of pro- 
ductus, which had been given him by a half-breed, who had ex- 
tracted it from ‘‘solid rock;’’ but he is disposed to discredit the 
authenticity of this reported ‘‘ solid rock,’’ and to refer the fossil 
to some boulder transported from the south by floods and ice in 
the Red river, although Mr. Billings, who examined it, says that 
‘‘ there seems to be evidence of the existence of at least a portion 
of the Carboniferous system in this region.’’? The salt-bearing 
beds of the Carboniferous in the state of Michigan have since 
been brought to light, and they yield that state a very important 
source of wealth. Had this fact been known by Professor Hind, 
it seems to me he would not so summarily have dismissed the idea 
of Carboniferous salt-bearing strata, and all other Carboniferous 
strata so plainly indicated by the single specimen of productus. 

The horizon from which the brine issues at Humboldt appears 


to be in the Cambrian. It seems to pervade several geological 


horizons, from the summit of the Devonian downward to the 
Potsdam — but only superficially, the original source being 
higher than the Devonian. It is confined by the overlying sheet 
of impervious clay of which the drift mainly consists in the Red 
River Valley, and is held under hydrostatic pressure by the 
downward pressing fresh waters that enter the same pervious- 
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gravel-and-sand stratum at higher levels toward the east, south — 


and west. Where the salt springs occur it finds escape to the sur- 
face through openings in the clay-sheet. These springs seem to 


be most frequent and copious in Manitoba, along a belt of 


country running east and west, where, for some reason, the drift- 


sheet is much less thick than it is further south. That brine so 
pure and so strong should be found at so great a distance, both 


stratigraphically and geographically from its source, indicates 


the purity and strength of the brine in its native strata. 
It remains for the future to determine whether these salt de- 

posits shall become economically of importance to the North- 

west. It is certainly the dictate of wisdom to give them a thor- 


*Reports of Progress, together with a preliminary and general report on the Assiniboine and 
Saskatchewan Exploring Expedition. Original edition, quarto, p. 175. Henry Youle Hind. 
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ough examination and a fair trial. If these brines originate in 
Carboniferous strata that strike through the base of Riding 
Mountain, they can easily be discovered in their native place. 
If those strata exist in that locality the strongest brine would 
naturally be found by sinking wells into them at some point fur- 
ther toward the south and southwest. 


A sample of salt made from this well was exhibited at the New 
Orleans Industrial and Cotton Centennial Exposition, this being 
the first ever made from brine native to the state of Minnesota. 
It was furnished by Mr. Valentine. 


Section of the Humbolt Salt Weil. 


This well is on the line of the St. Paul, Minneapolis & Mani- 
toba railroad, near St. Vincent, in Kittson county, 8S. 4 of see. 23, 
T. 163, 50, five miles east of the Red river of the North, and 
four and a half miles south of the international boundary. It 
is seven feet above the highest known flood stage of the river, 
i, e. for ten years. 


Pome ORE (5 — 1 INCHES DIAGK). 25... 5.506. ...ccccensverce sessesabecsoeseess 4 feet. 
2. lLacustrine clay, with lime concretions, appertaining to 

lake Agassiz. In this is found good surface water, and many 

wells stop in it. It is somewhat pervious to water, so much so 

that it sometimes allows free entrance of good water. It is 

very fine and can hardly be called sand, though it is probably 

the same as called sand at the Lockhart farm.................0...006. 4-16 feet. 
3. The same deposit as the last, but more impervious, hence 

more moist, darker colored, gritless, and thought to be (wrongly) 

the cause of foul water. This is very slippery, rather darker 

than can be called ‘‘blue clay,’’ yet is apparently a downward 


MRERORAOTS 0 BEN UBM cane voce paces ceades stcacipagsndien condos cenghbinesece 16-140 feet. 
4. Pebbly blue till; salt water at 165 feet in small quan- 
MUN a chewechcokocensaels sanastkenabucnude cer acaseatgetia > teekevessnteuepactess es 140-160 feet. 


5. Drift gravel and sand, supplying an abundant discharge of 

salt water, flowing over the surface. This is mainly a gray sand, 

but contains drift pebbles as large as an inch, mainly of lime- 

MIG cxinvens cohddss dausbhbucbesanes Sake did uasndd: diadne vie KUMgA bE ehaiah eee xn 440'000 170 -180 feet. 

- 6. Dolomitic limestone, of a grain and texture like the low- . 

er magnesian of southeastern Minnesota, in fragments obtained 

by driving a pipe into the drilled hole; of a buff color............ 180-190 feet. 
7. Powder, of the color of the last; effervesces in NO,;; sup- 

posed to be the drillings obtained from the same rock at greater 

depth; very fine and unidentifiable by the naked eye............... 190-300 feet. 
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8. Powder, effervescing rapidly, containing some fine frag- 
ments of a compact fine-grained limerock of a slightly reddish 


9. Fine drillings of a reddish limerock of shale, with some 
grains of white quartz. When washed the grains are seen to 
Wi AIG: OE TERING isonet tices cnavecedcnnps sesavenccscssebtepsnageaceann 

10. Reddish sand, of rounded quartz grains. The flow of 
Wad & WUE EOP OME isin cece cae sclicicsscdedochabacesecondedsvenevedicdan tie 

11. White sand, of rounded quartz grains. Flow of water 


12. Faintly reddish quartz sand, in rounded grains............ 
13. ‘‘Soapstone’’ shale, slippery, red and green, apparently 
in some alternation, the only representatives of this being in 
masses of powdered rock and fragments that adhered to the sides 
of the drill. When washed the grains consist of reddish and 


gray, or grayish-green shale with considerable white sand........ 
14. The same in condition of wet paste, having a dark gray 
GOMES sass vonethicknsaersativucwnvatetubpat spdden codueh <ebnebuaciah baa becdbeduileeh ra 
15. The same, reddish-brown, or umber-browN...........++++++ 


16. The same, brown, but containing grains of a white min- 
eral which in the air turns to a white powder. It effervesces in 
DUNNO NN Gaiscs ob caapes on sds voxqedcgsonccsaess cakevipiocsdenahe: sysdhanuenaneaae 

17. The same, but navies a more liberal intermixture of a 
green color, so as to be in general considerably lighter. When 
washed this shows many bits of dark green shale, and also some 


of brown, as well as white sand.................sescccecseesseveveensess o 
18. Greenish-gray shale, the same as No. 13........:s0ccseeeeee 
19. Greenish shale, containing bits of grayish quartzyte that 

feebly effervesce in hydrochloric acid. This is unwashed...... “ 
20. The enme tnwaalied...........cccssssucunsisnnsconsssesdenpseoes osees 


21. Washed grains consisting mainly of rounded i 
(from above), angular, opaque, gray quartz, freshly fractured, 
and numerous scales and masses of mica. It appears as if the 
rock here struck is a greenish-gray, foliated, micaceous quartz- 


22. Washed drillings, consisting mainly of bits of angular 
quartz (some, however, are rounded, probably from above), black 
mica scales, and angular grains of flesh-colored orthoclase, and 
a white feldspar, evidently one of the Laurentian granites as 
seen at the Lake.of the W008 .........-cmscucueissessucareshe ccckubienets 

23. The same, but cut much finer, and showing rarely a 
greenish scale as if Of talC.............ccssccserescerseeecetecseeeeceenees 

The boring ceased at 644 feet. 


638-639 feet. 


Other deep wells in the valley of the Red river of the North. 


Further information respecting artesian and other deep wells 
in the northwestern part of the state, and particularly in the 
valley of the Red river of the North, is contained in the sixth 
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annual report, in the eighth annual report (page 113), in the 
ninth annual report (page 166), in the eleventh annual report 
(page 146), and in the following letter from Mr. Springer Har. 
baugh: 

St. PAUL, MrInn., March 20, 1885. 
Prof. N. H. Winchell, State Geologist of Minnesota: 


DEAR Srr: You have asked me to give my experience re- 


: garding artesian wells in the Red River valley, as well as other 


matters that have come under my observation in this compara- 
tively new and undeveloped country. I will gladly comply with 
your request, and if I can impart any information that will be 


of interest to your constituency, or the country generally, I will 


be indeed gratified in so doing. We commenced our first farm- 
ing operations on the Keystone farms, located in Polk county, 
Minn., and on the Lockhart farms, located in Norman county, 
Minn., in the spring of 1880. The first matter that demanded 
our attention was to find water for the large amount of stock re- 
quired in our operations. We sunk and curbed at both places. 
several wells to the depth of from forty to sixty feet, and found 
an inexhaustible supply of water in all of them. In some of the 
wells the water came up to within a few feet of the top, and at 
first it was sweet and good, but after a few days’ standing it be- 
came so obnoxious that it was not fit for man or beast to drink. 
We then conceived the idea of drilling down a greater distance 
and casing with six-inch pipe. Our first effort was made at the 
Lockhart farms, in 1880. After reaching a depth of about one 
hundred and sixty feet we struck an extraordinarily heavy flow 
of water, apparently sufficient to propel a mill with one set of 
burrs. At a distance it had the appearance of a monument 
thirty or forty feet high. During the winter of 1880-81 the pipe 
of this well became filled up with gravel and sand and stopped 
flowing. We endeavored to clean it out in the spring of 1881, 
but the well driller lost his drill in the pipe and it became so 
imbedded in the sand and gravel near the bottom that he was 
unable to extract it with his inadequate appliances, and we 
drilled another well a short distance from the first and struck 
water at about the same distance down, of large flow, but not so 


" heavy as our first well, and which still keeps up a regular and 


undiminished supply, which we have carried into our buildings 
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through pipes, and thus we have a great abundance of water of 
the purest character for all domestic purposes. Fearing that we — 
might again have trouble and possibly the pipe again become 
obstructed, we subsequently drilled another well at our Lock- 
hart farm headquarters about seven hundred feet distant from 
our first well, and struck water at about the depth of one hun- 
dred and thirty-seven feet, and the flow and pressure was alarm- 
ingly heavy. Within twenty-four hours the water found vent 
alongside the pipe, making a large hole and fairly boiling up in 
such large and alarming quantities that we soon became inun- 
dated, and we at once concentrated a large force of ditchers from 
St. Paul and the neighboring towns, and constructed ditches — 
several miles to the west, to carry off the surplus water. After, 
say a couple of weeks, this heavy flow somewhat ceased, and has 
since been principally confined to the pipe with only a moderate 
and controllable quantity coming to the surface outside the pipe. 
This flow through the pipe is still heavy and strong, and could 
be carried through hose to the highest points of most any build- 
ing. We sunk other wells on this farm, and cased with three- — 
inch pipe, and have quite heavy flows of pure, semi-soft water. 
. At the Keystone farms, in town 152, range 48, during and since 
1881 we have drilled eight artesian wells, and they all have reg- 
ular, continuous flows of pure, good, semi-soft water. With our 
first wells we used six-inch pipe, then three-inch pipe, and sub- 
sequently two-inch, which we regard sufficiently heavy for farm 
use. We struck water on this farm at from ninety-five to one 
hundred and twenty feet, with one exception, where we reached 
water at one hundred and fifty feet. At one point of this farm 
where the land is elevated about five feet above the surrounding 
country, we drilled several test wells and found brackish arte- 
sian water at the depth of ninety feet, which we abandoned. We 
then determined to drill considerably deeper, and struck a pretty 
heavy artesian flow of milky, brackish tasting water, at the 
depth of two hundred and fifty feet, which we immediately 
abandoned, and then selected a point on lower ground, 1,200 feet 
distant, and found good artesian water at about the depth of one 
hundred feet. We have now eleven good and satisfactory arte- 
sian wells on both farms. In drilling these wells we penetrated 
through strata of earth about as follows: First through the usual 
black loam from one and a half to three feet in depth; then 
through a lightish clay marl from five to seven feet in depth; 
then through a blue clay varying from thirty to sixty feet in 
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depth; then a stratum of hard pan; then sand, and finally gravel, 
when water is generally struck. Between these strata we gen- 
erally passed through intermediate seams of quicksand and also 
seams of gravel. I will at this point state that the light clay 
marl, as well as the blue clay, appears to be fully impregnated 
and mixed with all the chemical and fertilizing elements requi- 
site to produce the peculiar kind and quality of grain that is be- 
coming so valuable and necessary for human food. I claim that 
our subsoils are strong and valuable fertilizers. The blue clay 
when first brought up is pliable, greasy, and of a puttyish na- 
ture, and when exposed to the air and dried it makes a valuable 
dressing for the land. It is, therefore, fair to suppose that we 
have our fertilizing elements immediately under us for all time 
to come, and which gives inestimable value to the lands of the 
Red River Valley and our Northwestern country. I am advised 
that the farmers of Clay, Norman, and Polk counties are sink- 
ing a great many wells, and have generally been successful in 
obtaining good artesian flows of pure water. 

Before closing this communication I beg leave to call your at- 
tention to the matter of natural gas, which, as you are aware, is 
attracting the attention of the people of Western Pennsylvania, 
West Virginia, and Northeastern Ohio, and working such a 
marvelous revolution in utilizing it for fuel and heating purposes 
in those sections of our country, and to such an extent that it is 


largely taking the place of coal in the various large manufacturing 


establishments and in private families, at a comparatively small 


~ cost as compared with even the present cheap fuel of those sec- 


tions. This natural gas is obtained in drilling to the depth of from 


& 1,500 to 2,000 feet, and is frequently conveyed in pipes very many 


miles; the pressure varies, but it is extremely heavy. I merely 
advert to this matter to give you scientists and thinkers a little 
food for reflection. Is there any probability of our finding natural 
gas and reaching itat any practicable working depth in this north- 
western country? [amimpressed with the belief that our good Cre- 
ator has something in reserve for us, and that this great and good 
country will not have to be dependent for ages upon distant local- 
ities for this all important element to the comfort of mankind. 
Whilst it may be scientifically thought that Minnesota is located 
outside the belt where natural gas can be reached, I am still 
deeply impressed with the belief that efforts should be made 
whereby the question can be practically tested, and at least use 


the means to the end hoped for. Very respectfully, 


7 SPRINGER HARBAUGH. 
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THE DEEP WELL AT LAKEWOOD CEMETERY, | 
MINNEAPOLIS. 


This well is situated on the south side of the cemetery, near 
the beginning of the tamarack swamp, which connects lakes 
Calhoun and Harriet, but on high ground, about 50 feet above 
the lake. It is 75 feet above the Milwaukee depot, or about 
900 feet above the sea. 

The following general statement of the drift was obtained from 
the Superintendent (F. M. Gray) and from observations on the 
drillings as they were shown during the progress of the work. 
Samples of these, and of the rock strata, to the bottom of the 
well have been preserved and are deposited in the General 
Museum for future reference and verification: 


1. Gravel and sand ; mainly referable to the blue till as its 
source. Itis suitable for road-making; the upper portion of 
this, not noticed by Mr. Gray, consists of yellow loam, such as 
covers the most of the country, making the soil, having a thick- ie 
vied OF 1-4 feetci.. cocks ..ccescndscsca<kdacdeceubcnebeuee cases intveccketeunetel 135 feet. 

2. Yellowish, ochery, or rusted clay in which the stones, hi 
and all boulders, one of which was broken and brought up in yt 
fragments, have a ferruginous coating or weathering............... 135-138 feet 

[This seems to have been the bottom of the old preglacial 
(rather interglacial) rivergorge. It isevinced by this weathered 

material. A boulder of syenitic gneiss as large as a man’s 
fist, which was said to have been brought up in the pump, was 
exhibited by the men at work. It was weathered and looked 
so much like a surface pebble, such as can be found anywhere 
now on the top of the ground, that at first this statement was 
disbelieved. But when the Superintendent showed a piece of 
hard gray granite, evidently freshly fractured by the drill, hav- 
ing a red weathered exterior, I was inclined to believe that the 
pebble of gneiss also may have come from this depth. ] 

BBG GH. ic. NG is een os ci on cu cooncaduneguccete dies tusvayeug Regie. 138-212 feet. 
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4. Gravel and sand and blue till. This was changeable, and 
seemed to be as if iuterstratified, but of course that could not be 
stated on the basis simply of the pumpings.................-seeees eee 

5. Boulders of Trenton limestone, and of granite, with some 
sand all more or less involved with some blue till. The rock 
was struck next below this, and at a depth of 264 feet beneath 
the surface. This depth seems to demonstrate the existence of 
some great excavation in the strata, probably, as supposed in the 
report on Hennepin County,* the old gorge of the Mississippi 


“fiver, at least in interglacial times............0.0c.-cssessecesscrsencseees 


6. Quartzose sandstone, in friable strata or massive, com- 
posed of rounded grains of pure Quartz. ..........:scceeseeeeeeeeeeeneees 
I WRUNG ch clvaiias sy ib ne pasheds Vanecpasstsavansnctspdetdbonabascocuscess 


9. At the depth of 318 feet about one-half of the washed 
drillings are found to consist of dolomitie rock, and 
the rest of the same white sand. Some of the coarser frag- 
ments show that this dolomite is compact, fine grained, of a yel- 
lowish-gray color, approaching, in both respects, some of the 
strata of the Cambrian. Occasional fragments of crystalline 
rock, found in the drillings here, and before, evidently are de- 
rived from the drift below the point at which the pipe stands on 
NS OG, OE DUG, ED 6s ha segs vasdngcd a songecematshacbinccaahebps. sone 

10. At 325 feet the pumpings consist almost entirely again 
of white sand. Hence the dolomitic layers seem to have been 
not greater than ten feet in thickness ............ccsescsesesceseceneseces 

[At this point some pebble or other A in the drill- 
hole caught the drill and caused the breaking of one of the 
wooden poles, and a delay, the drill being lodged and wedged 
fast. When the drill was got started again and the pumpings 
were preserved, the samples exhibited (Aug. 15) were said to 
have come from the depth of 360-403 feet, and nothing was said 
of the interval between the last preserved record (325 feet) and 
360 feet. Hence there is no certainty whether it contained drill- 
ings like those at 325 feet or at 360 feet. ] 

11. Slightly red, fine grained, dolomitic rock, of homogene- 


12. About one-half of the drillings are like the last, and the 
rest are of rounded, white, translucent, quartz-grains like the 
next. It is probable that the mixture is occasioned by the in- 
frequency of the pumping, and not by an original mixture in 


the rock. The transition from dolomite to sandrock took place 


OUR OY oS BBR Eanes SED eae ys Prin Ce Ae Rie ReL © — SpA R Siam ae ae ee 


UNE lila nS RaR i eiWal Di cou Gab dah gow pMaaeh en sive pues stel vasa s ¢uaaanad 4 Aes > As «dena ae 
14. The same as the last. At the time of this visit the work- 
men exhibited some fragments consisting of white chert coated 


* Fifth: Annual Report, page 177. 
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212-248 feet. 


248-256 feet. 


256-276 feet. 
276-296 feet. 
296-318 feet. 


318 —320 feet. 


320 — 325 feet. 


360 — 403 feet. 


403-416 feet. 


416-424 feet. 
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with fine rhombohedrons of dolomite of the same reddish color 

as the rock at No. 11, with a few scattered cubes of pyrite, but 

they could not assign any definite horizon to them, saying they 

picked them out of the pumpings. They are probably from the 

reddish dolomite, but may be from the top of the sandrock when 

the passage from one to the other is apt to alternate from sand- 

rock to dolomite in thin beds accompanied by chert..............-.. 424 — 434 feet. 
14;. White quartz said, YOUMGOI. oi iciccceos dcccrscesccneccescoscdecte 434-481 feet. 
15. White quartz sand, with traces of light green shale, and 

occasional small, aggregated, clustered, cubes of pyrite, the clus- ' 

ters being about the size of mustard seeds ................ceee-e00eeeees 481-504 feet. 
16. White quartz sand, rounded, with some green shale. In . 

mass this does not appear so clearly white as the last two, but a 

dirty white, apparently due to some soft, colored material 

ground up by the drill, which, on getting dry cements the sand 

graists into fragile TUMOR ois. ns. sender scsintosgeso tiveneee<secussianhenge 504 —558 feet. 
17. White sand and green sand, the latter mainly reser to 

a fine powder, so as to stain the whole and make a greenish, 

fragile, loose mass, when dry. Some of the green sand is like 

the distinct green sand lumps seen in the St. Croix, at Red 


[The interval unrepresented by drillings, from 607 feet to 694 
feet, probably was made up of the same as the last, or, perhaps, 
more like the next. ] : 
18. White sand.............. Aess sobs soveb Beeskaeenanepetasvatnaceneareanee 694 —763 feet. 
19. Mainly white sand, but having a mixture of other 
grains that are not silica, and of a heavy cementing substance 
that, when dry, seems to be a powdered rock of some sort, of a 
light buff and pinkish color. The mass, however, does not ef- 
fervesce. Some scattered grains are green and soft, and may be . 
the source of the coloring Cement. ..............cccccesceeee ceeeeeeeeerees - 763-780 feet. 


20. Green clay or shale; non-effervescing, very fine grained.. 780-935 feet. 
21. White sand, with a faint yellowish tint...................... 935 - 1005 feet. 
22. Siliceous sand, with a faint pinkish tint, rather fine...... 1005 —1010 feet. 


23. Siliceous sand, with a deeper pinkish tint, rather coarse 

grain, some of the grains being amethystine, and others of a 

light yellow oolot..5.-..iscctieues.<szssvesvengh sees vac aus pei pew see nderes .1010 - 1060 feet. 
24. Siliceous sand like the last, but of a lighter color......... 1060 — 1105 feet. 
25. The same, but cemented, when dry, with ground-up, 

reddish shale, probably derived from some beds introductory to 


ERG NORE. ac cessive sescccucensscigestespresdevsreeeeneseeenteecnennn thieasa were 1105-1123 feet. 
26. Compact, red clay, or shale, like that seen at Fond du en, 
Lac, below the red sand rock, and interstratified with it.... .... 1123 - 1167 feet. 


[At some places between 1123 and 1167 feet, several pieces of 
red shale, mottled with light green, were brought up by the 
pump. Some of these are two inches across. They are fine- 
grained, gritless, and sparkle with fine flakes of tale or mica. 
The green portions of this shale are finer grained than the red, and 
alsoare harder. The red has a powder that is reddish-umber in 
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color, and the green parts have a powder nearly white, or at 


- least greenish-white. Within the green can be seen, under the 


loop, scattered, distinct grains, of much darker green, nearly 
black, which are about as hard as talc, and mash easily under 
pressure, with a greenish powder. The greenish shale seems to 
be subcrystalline. It occupies patches that are broad but thin, 
and constitutes butasmall part of the whole; but it is intimately 
blended with the red in structure. According to Mr. Gray, 
this reddish-brown shale gradually became harder, and at 1235 feet 
it was a hard rock, and continued so to at least the depth of 1286 
feet, where the drill was at work when this information was ob- 
tained. 

At 1235 feet a somewhat harder stratum was reached. The 
drillings have a reddish color, but show angular fragments of 
gray or greenish slaty rock, soft, gritless, glittering with fine 
flecks and resembling Nos. 450 and 452 of the geological sur- 
vey series (blue), but less hard. These fragments evidently 
show the nature of the rock at this depth, the red color of the 
drillings being caused by intermingling with material from 
the overlying beds, the well at this depth not being piped. Some 
of the fragments of gray or light green shale are an inch across. 
The sand grains, and all the reddish coloration, are undoubtedly 
from the higher strata. The gray-green shale is fragmental, not 
crystalline, except as it may contain grains from the crystalline 
rocks, glitters with light-colored scales of mica, macerated by 
water and friction, and also holds rounded grains of a green 


substance, which outwardly is nearly black but within is much 


lighter, and which mashes easily, evidently the same substance 
as mentioned already. ] 

27. Reddish-brown schist, hardness about four and one-half 
or five, with a gray streak or powder, glistening with reflecting, 
minute points of some mineral which it is impossible to name, 
but which may be micascales. This has the general outward aspect 
of an impure hematite, but its powder and its weight show it 
is not an iron ore of any kind. On washing a considerable 
quantity of the drillings from this interval (really labeled from 
1260-1380 feet), the residue consists of grains of a great variety 
of rocks, demonstrating that great care must be taken in draw- 
ing inferences from the appearances of the drillings furnished by 
the usual well driller, and that the drillings from the upper por- 
tions of the well are constantly mixed with those derived from 
below, in such abundance often as to screen entirely the true 
character of the lowest strata from the notice of the geologist. 
The grains in this instance consist of the following kinds: (1) Con- 
spicuously, white, limpid sand. (2) Brownschist, with a gray or 
light streak, making the greater part. (3) Soft greenish slate. (4) 


_ Red, softshale with spots of green. (5) A few bits of anarkose-like 


sandstone, with a pea-green interior color. (6) A gray, hard, fine- 
grained schist, not foliated like (2), but having an angular 
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fracture, as if massive, and (7), A single, large piece, of a 
dark, medium-grained, massive rock, like a dioryte. These 
last, (6 and 7), evidently are from near the bottom of the drill, * 
as they are the last to appear among the drillings................... 1167 - 1400 feet. 


| nisin aeteed OF THE WELL DRILLED AT THE LAKE- 
WOOD CEMETERY. 


1. Drift, 1-236 feebics ss. niente i vies. seks nase 256 feet. 
2. White sandrock, 256 —318 feet.............::..+0008- 62 feet. 
3. Dolomitic rock, 318-403 feet.............-+.0. see 85 feet. 
4, White quartz sandrock, 403-504 feet........... 101 feet. | 
5. White quartzsand and green sand, 504-780 ft. 276 feet. — 
6. Green clay or shale, 780-935 feet......... .....+++ 145 feet. 
7. Siliceous sand, yellowish or pinkish, 935-1105 

FOG 5 iT sas Mage tego Ci gsias cose 170 feet. 


8. Soft red shale and sandstone, with greenish 
mottlings, has red powder, 1105-1167 feet... 62 feet. 
9. Harder, reddish-brown rock, not arenaceous, 
a schist, has light gray powder, 1167-1400 


The boring ceased at 1400 feet. 


The drilling of this well was subsequently continued to the 
depth of ——feet. At 1860 feet the washed drillings consisted 
largely of white, limpid, rounded quartz grains, from above, and 
of a gray, tough crypto-crystalline rock, which showed the na- 
ture of the rock at that depth, resembling many of the strata 
seen in the rocks at Thomson and thence to Knife Falls, of which 
the survey numbers four hundred and sixty-nine and four hun- 
dred and seventy-three might be mentioned. Some larger frag- 
ments were black and graphitic, and throughout the whole were 
numerous battered films of metallic iron from the drill. 
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NOTES ON THE ARTESIAN WELLS AT MENDOTA, 
HASTINGS, RED WING, LAKE CITY AND 
BROWNSVILLE, AND ON THE DEEP 
WELLS AT ST. PAUL. 


The well at Mendota was drilled by W. E. Swan, and the fol- 
lowing designations are his. The point at which the well be- 
gins is sixty-five feet above the Mississippi river, within the 
river gorge, and so near the rock bluff composed of the Trenton 
limestone and the St. Peter sandstone that the drill encountered 
some of the old, fallen masses of the limestone at some depths 
below the top of the St. Peter, which is visible in the immediate 
bluff about fifty feet distant. The St. Peter sandstone rises forty - 
seven feet above the top of this well. The top of the well is 
about seven hundred and fifty feet above the sea. 


No. 1. Limestone. [Fallen masses of the Trenton wits H. W.]... 22 feet. 
SU. SONNIOVEN GUIEMONNIEE 3.5 vcheaswcdccskerssadabescensttnslinans ssesccucesas 60 feet. 
PU AUD BRAIB ins dy chisiscduacesssecasavde qa ten Wi i visded wanbesdes pddvantins 30 feet. 


[This, which here is designated blue shale, is probably not all blue shale. It 
holds the place of the Shakopee limestone, and is about on the horizon where 
the known upper strata of that formation, about a mile east of Hamilton, with 
the theoretical dip that must be assumed toward the northeast, would require 


| the Shakopee. The Shakopee everywhere in Scott and Dakota counties causes 


remarkable bogs, indicating the impervious, shaly nature of the formation. 
Moreover, it becomes arenaceous, as well as shaly, as may be seen at Northfield. 
Its firmness, under erosion, is reduced by these qualities, and it also is less 
frequently seen—N. H. W. ]* 


*According to Rev. James Dobbin, the following alternations of strata were found in sinking 
a well at the Shattuck School, Faribault, indicating that the top of the Shakopee there was 
found to be a blue elay 5 feet thick: Clay soil, 9 feet; limerock, 2t feet; sandrock, 117 feet; stiff, 
blue clay, 5 feet; fine, brown sand, 3 feet; striking a very hard stone, which was regarded 
granite, but which was probably the firmer dolomitic beds of the Shakopee, which can be seen 
in the valley ofthe Cannon river, a few miles further north, and near the Cannon Valley roller 
mill, ; 


OE Oo TR ico ai kink Se cso s ccc eeee eadlacens a | Pistia 


OF 40 SOUR. UMNO cig eta bint cee nckas conbuvesectseencseegnaas a = 
ee RUM bs ioc cs Ces Fence bedsaes 0 vdVeuerpeats ee oe | 
Peay CARR MUNI oes ch, cc sa vasc cnc spades cuesacbhescanmeineniesden tae nn * 
$B OM WAIN: 5 202 3/1. deco hv det esa es ts onclos 36° 
‘* 14. Very hard red sand rock, enclosing beds of red shale... 145. ** 

TORE veins rcs os sis: cuss laces s conse couscensaanbasne wil nuences fovea eds 857 feet. 


‘‘No. 5 of this well seems to be the same limestone that outcrops at Hastings. _ 


Westruck a crevice when we got 40 feet into this stratum, from which the water 
began to flow at the rate of 40 gallons per minute. A second flow of water 
was obtained from No. 11 (sandrock). When we got through that sandrock, 
the well flowed 300 gallons per minute. After we got through drilling wetubed — 
the well and separated the upper vein of water from the lower vein, and we 

found the lower water to be much softer than that which comes from the upper 
vein. Wealso found that the water from the lower vein rose 14 feet above the 
surface, while that from the upper vein would only rise 4 feet. No water was 
obtained from the red sandrock (No. 14) ; there was no increase in the flow 
after passing through No. 11.” r 


The Hastings deep well was drilled by W. EB. Swan, and the in- 
formation here given respecting the character of the strata is 


derived from his notes and from a series of the preserved drill- 


ings which he has furnished. This well is located at the depot 
of the Chicago, Milwaukee and St. Paul railway, about seven 
hundred and ten feet above the sea, and about ninety feet below 
the top of the St. Lawrence limestone as exhibited in the bluffs — 
adjoining. The water rises fourteen feet above the surface. _ 


1. Dolomitic limerock. St. Lawrence. ....ccosesccccosescscssstesees 80 feet. 
G. Semdrotie 2.1...) chactiyies-+-nsassassnresy sseenonbagi ele sta cascees 0 15 
3. Dolomitic grit, (Mr. Swan designated this limestone) ..... Bb ry 
4, Sandrock, supplyitig NO Wt6l... 00.5 ccisecss ssccscosssseenssonees 9 * 


[Some of this is coarse and some is fine. In the lowest 
ten feet the drillings contained fragments and rusty tubes 
that recall the tubes in the St. Peter sandstone described 
in Vol. 1, p. 656, but these are much firmer. ] 


5. Sandy shale, white, mostly sand........0..0..0cc-sessnssesceeses 2h 
6. Gray shale, with much sand and some dolomite............ 43.3% 
7. Green shale, 7. e. sand and green sand............2:00..s2-2e+ P| ea 
8. Green shale, probably pulverized green sand................ 1 
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Di. Sandy ate SANG ANG POE GANG... 1.5. vereserevearcooseeee. ate se 15 feet. 


[Nos. 6, 7, 8 and am all be described as sand and 
green sand. | 


10. Sandrock with a few lumps of iron pyrite............... : aes 


11. Sandrock with a few lumps of iron pyrite.................. FM de 
12. Sandrock with more iron pyrite ; first flow of water...... is 
De PS MARY: BONG 500s sceechios by vs chcantsenescecenthpnoces occsane} 20:,,.** 
ata ST TN ED ey ONE RSE 0 a iba aah Os ces Ae Pont Po PSE Oe RE i ies 

15. Sand and pulverized green sand.............c.ceeeeceeeeeeeeeees 20% 
16. Dolomitic grit with gray shale and sand..................... pe 

17. Sand rock with lumps of iron pyrite and dolomitic grit 
Becond EMD WU oes hc sah ho 5 hones 0x0 sed sade Wier agiteeenddcdacs ses Bit 
18, Sandrock with some pyTite............ccceccssccscescsecscsesees BGP F8 
ENE @OMINO LS, Se cdecstesncscnsscavtsbedeated.oshdscduateb ences Wut 
EN OG yp) Tene at cote daa seihisscivibenghvescbubysdeesssdvsadeek 19: 
ME TEMMIT OO, COREUC. 215.00 0bivdssssescesscovcsvchesvonuecticessdcuvovee 10°. * 
EU itis ct) Sank psnad bib ivadeccese sos esseacethsekabenedndacedons 100: “ 
NRT, OOMEDE Cais capncons runes sevecesocinsepphaneasssasgesapase> ape" 

- 24. Sandrock, fine and coarse, some grains one-quarter inch 
in diameter, one of black quartzite, with traces of red shale.. 40 * 

_ 25. White quariz sand, mixed with pinkish, apparently or- 
thoclose sand, and some grains of red and black quartzite....... 30; *$ 
26. Red shale, with some white quartz sand................+... 20 |" 


© 97. Red and white sand with pieces of battered metallic 


Geom, Goubtiess from the Grill..............a.cc.ccccccssovsssssevcgeacseoss fs ae 
I OMEN os 55 Shc osds siness in sciet: op achcdsemeceavgnsacsedbervhdnes cus 40°" 
29. Mainly white quartz sand, but tinted red by bits of 

shale and other red grains; contains bits of metallic iron....... Doe 
i, Lae MANO DUD TAO TOC sie iidn dens cnsses shed pdvecasssbscasdn cents G07" 

$1. The same; the shale is soft and has a red powder, like 

Ne ree Ci uc dirsad os eeiey sean iohide nebanssbena dhbnvbdsdsoaecvisdhesnes sss 110‘ 

UMN TLMNIGIR, scan salunccessobdened Joccuas dear cebceusdacesacdoncesiaesies 1160 feet 


This well flows about one hundred gallons per minute and raises the water 
fourteen feet above the surface. There seems to be a very small portion of 
salt in the water. We all expected to get a large flow at Hastings, and were 
greatly disappointed at the result. 


The Red Wing well is at and on the same level as the depot of 
the Chicago, Milwaukee & St. Paul railway and hence six 
hundred and eighty-seven feet above the sea. It was drilled by 
Mr. W. E. Swan, and the information below is derived entirely 
_ from him. It begins and ends in the St. Croix formation. 


8 


58° THIRTEENTH ANNUAL REPORT. 


’ 


- Nord. . Sang and gravels igs ssisscdse eens ode ep ee eels 40 feet. 
s.9. Sandy shale... acs eet ee 10% 
“3. Blme shale.) ccs aatpecyan ss yhes sss. kasi ceadactee. pus ie 50.77 
 @. < Bandtock......,0ésdecu epewectiventiceives shes BADEN Es 19°" 
‘*§,  Blne shale, \a.cccsseeee Ri a bUag A +> 50 bavbn iia cue iwhnave tues ns aa 
‘6. A mixture of sand, quartz and limerock................004 a eae 
** 7,0: Bott sandrock......:Aetersicssasaeeuss Pals aecie eae pep opengl SEE 65-. ** 

ROMA 5. ss scans Cages costoacengeehePareaiad eee MER Uiat« wd Chaban ears ghusbaral 450 feet. 


‘‘This well flows eight hundred gallons a minute at the surface, above which 
its water rises, when confined in a pipe, to the height of seventy-five feet. It 
is the largest flow for the depth that I have seen in my experience of twenty- 
one years. It began to flow over at one hundred and ninety feet from the sur- 
face and kept on increasing to the end. We stopped drilling in [at] the red 
sandrock. I have no faith in getting aa increase of water after we strike it, 


as it always gets very hard, so that we cannot drill more than sixteen feet in 


twenty-four hours, while in the sandrock where we get our flow, we have 
sometimes drilled from five to fifteen feet an hour.’’ * 


The Well at Lake City was also drilled by Mr. W. E. Swan. 
He has supplied the survey with a series of the drillings in bot- 
tles. His designations were published in the Museum report 
for 1881, [tenth annual report, p. 161], and are here repeated 
with such corrections as a study of the drillings requires. This 
well passes through a considerable thickness of drift, showing 
the great depth of the Mississippi gorge at that place, being at 
least two hundred and ten feet below the top of the well. The 
depot at Lake City is seven hundred and five feet above the sea. 
and this well is on the same level, and forty-one feet above the 
low water level of lake Pepin. The well begins in the St. Croix 
formation. 


Le Bi gtle: 908K 5 6.55 <a diss acd aetan ade ieee wea saas Oost tia 2 feet. 
Be OMOW CLAY, sacs cu spike xssgh dems sanveuengenuns bes kare Web hsesan teas bene 40.07% 
3. ‘Gravel and. Sand. ciicii es iiss cccnscec evan socehaqupuen sane Boake 1603" 
4. “Fine loam -Giay 3 sccigiss) snnccsncteessanesens uae rssiuente otennes soeoaus &. See 
5. Sand, this seems to be the beginning of the rock........... Bs 
6. - Coarne aand,..>.scascigss occecs sensi aap saniens ee) seaeteaean oe y Re 
Te: FAN. ccscs coon cesdscetsedte beveg econ ee iies been encag isos ict as mma 206 8" 
8. Sand, rusty or stained with light red shale................... ee 
9. Sand, very coarse, white grains often fractured.*........... 15 
10. Sand, stained with red shale, and with flesh red grains 3 nara 
DL BARE, Ade pov ciecvesotiiicjt ieee ee i Rese 5% 
12. Red shale and sand; shale is soft and has a red powder... 230 
LOU GOT aici sacc ve ain sdeodueates aces tse Vin ERRe REIT Co heuaan cox sncea Ue 820 feet. 


* Col. Wm. Colvill says that at Christ’s Brewery, Red Wing, is a deep well that spouts three 
hundred barrels per day, rising thirty feet above the surface—one hundred and sixty feet in 
drift and one hundred feet in sandrock—eighty rods west of the Milwaukee depot and three 
rods south of the track and thirty feet above it. 


. , 
or eS eg 
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The artesian well at Brownsville, in Houston county, was an ex- 


4 periment for increasing the supply of water to the grist mill of 


Messrs. Shaller Brothers. According to Mr. Swan, who drilled 
the well, the dischargeis 1,000 gallons per minute, soft water, and 


. granite was reached at 590 feet, where the work ceased. The 


mouth of this well may be 25 feet above the Mississippi river, 
or 650 feet above the sea, and the water rises 12 or 14 feet above 
the surface of the ground. The Potsdam seems here to have been 
wanting, and the St. Croix deposited unconformably upon the 


granite. 

EN I rea 6 elise cixsecsesnp cance vonthanehsssceh sbscedagesse ses 40 feet. 

No. 2. Limestone. [Doubtful, probably a dolomitic grit —N. H. 

ER CET. Si ckesd teendocapedeese> dks hineeranknmearkeesdan yetevea ss 25 feet. 

NO on okay <iss's wont dade pau aco cvcsenacsesedeueds ecessecphocceree cs 60 feet. 

EE SUN cabin us Dhak poe dds eve voy GUbabuNeMaFhines<cepeecenesecs 70 feet. 

is Picea sckhan caches dinecashgunnacbnsatessinenars csese on 395 feet. 
NNN a refi pec eak Whee Se ons boy ebb ne bobs Siebe avsvoey gy beewok dagen volved sdcasy 590 feet. 


The first well drilled at the St. Paul Harvester Works, in 1882, 


_ was in the rattling, or chipping, room of the foundry, at a height 
_ of about fifteen feet above Phalen creek near by, or about 863 
_ feet above the sea.* This well was drilled by N. W. Cary, to 
_ the depth of 582 feet (claimed by Mr. Cary to be 602 feet), when 
- his work ceased. In the winter of 1882-3 it was continued, by a 
- diamond drill, under the management of Joseph Susor, to the 


depth of 626} feet. The only samples preserved from this well, 


4 80 far as known, were from the part drilled by Mr. Susor. They 
_ are from 10, 20, 30, and 44 feet below 582 feet. These are pul- 


verized, darkish gray, shaly, siliceous, probably dolomitie, 


o agreeing with the core obtained from the second well at a cor- 
_ responding depth. Owing to the supposed bed of iron and iron 


ore (reported to be very hard to drill), in the first well a second 


_ one was drilled, at a point about fifteen rods north from the 


first, on land about eight feet higher, or approximately 871 feet 


a above the sea. Mr. Cary drilled in this well, during the summer 


and autumn of 1882, to the depth of 5153 feet. Mr. Susor, with 


a a diamond drill, betiotrated 156 feet further, or to a total depth of 
_ 6713 feet. A very complete set of the samples from this well 


*The railroad at the Union Depot, St. Paul, is 701.5; water in Phalen creek, at the highest 


2 _¢rossing of the St. Paul, Stillwater and Taylors Falls Railroad, 845; water in this creek at the 


Harvester Works, 848; Phalen lake, 854: Concerning the alleged discovery of a deposit of metal- 
ic iron and magnetic iron ore in this well, beginning at the depth of 660: feet, and reaching be- 
ow at least 42 feet, see the Pioneer Press for August 24, 1882. 
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were courteously supplied by Mr. Kirk, from the drillings pre- 


served in the office of the Harvester Works at St. Paul. 


_ Mr. 


. Cary drilled a hole six inches in diameter; the core obtained by 
the diamond drill is about an inch in diameter. The water stands 


constantly in each well at 35 or 40 feet below the surface. 


The 


following descriptions of these drillings are essentially as prepared 
by Mr. Upham. Rock was reached at 235 feet. 


No. 


ec 


23 


Dark, sandy and clayey Toam..............ccsescsveocecesn res 
Gray sand and fine gravel containing pebbles up to 
three-quarters of an inch in diameter.................... 
Same, with pebbles up to one and a half inches in 
CLIMIMNOUED fi assis sninusiee ss sxpie se asences scupbs oeas chs SEK OR Se 
Yellowish; Gosree. sand. 32650156 Raise oka Ses sivas cans oo 
Yellowish sand and gravel, with pebbles up to one- 
Balt WAC s.cca ce entscs sen vey ccotev ae tees See veneadsosul ganged’ 
Yellowish sand and fine gravel............ccsscsseecescseees 
Light gray sand and fine gravel...............cssesesceeoees 
Light gray sand and. fine gravel...........ccsccoecsceesseeas 
Light gray sand and fine QTAVEL .o555i.sssucoeonase yatneeene 
Light gray, fine sand and pebbles up to one and one- 
half inches, slate, greenstone, etC.........s.csccsesecesers 
Light gray, fine sand and pebbles up to three-quarters 
of an inch, including some of granite..................006 
Light gray sand and gravel, with small pebbles of 
QIAMILS, ‘LTOCHSTONE, CLC. 6.0. nase scecences ccncecabssmneemeene 
Light gray sand and gravel, with small pebbles up to 
onethali neh... 265 cheat aiiba eile arate nee 
Light gray sand and fine gravel.............. iische Ghee 
Light reddish gray sand, with rare green stone peb- 
bles up to one and one-half inches in diameter....... 
Light reddish gray .sand, with pebbles ( oe up to 
two inches in diameter. (poy oi cicisssaencss cece vensooeer 
Light reddish gray sand, with pebbles up to one and 
one-half inehiOs. ci6is Le ae heen shih dbs, Aaonpe bepbae 
Light gray sand, with pebbles up to one inch in diam- 


Coarse gravel, largely made up of pebbles (from the 
northeast) up to one and one-half inches................ 
Similar to last but containing more sand intermixed 
Same, mostly finer, but with occasional pebbles up to 
two inches, (one a reddish porphyry, from Lake Su- 


Coarse gravel, mostly pebbles up to two ‘aches: with 
ALGO SANG. 6.5. . edo pect ical. apes eeauc ees tosave Uidess Memes 
Yellowish sand, with few gravel stones, (these proba- 
bly from the stratum above).........-..c.cscerseesevacserees 


1-10 feet. 


10-20 


20-30 
30-40 


40-50 
50-60 


60-70 . 


70-80 
80-90 


90-100 


100-110 


110-120 


120-130 


130-140 
140-150 
150-160 
160-170 
170-180 
180-190 
190-200 
200-210 
210-220 


220-230 


ce 


oe 


ce 


ce 


oe 


Cer ee a a a ee ey ee ee ee ee eee eee 


gt aes 


“és 


24. 


25. 


28. 


30. 


o7. 


38. 


38. 


40. 


41, 


‘42, 
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The pulverized drilling contains a large proportion of 
broken, angular fragments (up to one-third of an 
inch) of buff magnesian limestone (with some sand 
and gravel stones); the rock is said to have been 
struck at two hundred and thirty-five feet................ 

Light yellowish, very fine powder, slightly caked in 
the box, including no coarse particles or fragments; 
RCI SRI 205 8 oes vsaaag con Lecens cv pesados cxcucciee sh 

Light buff; drillings intermediate in character be: 
tween the jest MD case singh cast ch sedechthoueatavecthesceveucahe 

Similar to last, but more arenaceous, mainly very fine, 

* granular (fractured), angular (also containing sand 
and occasional small pebbles, douhtless from above 
two hundred and thirty-five)......... Lire tech rvanoscewbe. 

Light buff magnesian limestone, in fine (from dust up 
to one-twelfth of an inch) angular fragments. with 
MAINS Of FOUNDER QUAFtZ...........6 cc nsescccesrsees-vevesese. 
Magnesian limestone, yellowish buff, containing a 
considerable proportion of white quartz particles, 
some of them rounded by water, up to one-twentieth 
of an inch in diameter, with arenaceous chert and 
BMMNUUN IEINT oreo ccaosccnsicches soceaastetnicacsieed avcashans ss 
Mostly very fine yellowish powder (dust) nearly like 
No. 25, but also containing frequent angular par- 
ticles up to one-quarter of an inch in diameter, of 
Manatrreea hs Hitdatone. 8. 28a Shee Pe SC 
[The samples from three hundred to three hundred 
and fifty were wanting and could not be found nor 
learned of. This part is probably limestone, which 
lies both above and below. ] 

Mostly fine, light gray powder, with angular frag- 
ments up to one-eighth of an inch, of fine grained 
magnesian limestone that effervesce freely .............. 

Sandstone; light yellowish, fine, largely (half or more) 
composed of white quartz grains, well rounded, up 
to one-thirtieth of an inchin diameter, with dolo- 
PON OR isi rare cai scs cS sy auk Saud aun de nkassehec «pi chouss 

Limestone ; light yellowish buff, nearly like No. 36, 
KOMBO COM io iss... i comseekaliven ges sudan cai cose’ = ctsclxeie 

Sandstone; light gray; all the grains water-rounded 
mostly one-sixtieth to one-twentieth of an inch in 
diameter, or finer; none coarser than one-twentieth 
EMD, ch disclosed Vs taeede inte, te bhgisn's s0oemetih pses c05Uk iuees 

Same as last, mostly beautifully rounded white quartz 
grains, with pieces of coal, metallic iron and furnace 


Same as last, becoming more yellowish, with a few bits 
of coal and hattered scales of metallic iron.............. 
Same, with a few grains of shining black coal and 


scales of metallic iron, the latter largely oxydized... 


240-250 


250-260 


260-270 


270=280 


280-290 


290-300 


350-360 


360-370 


370-380 


380-390 


390-400 


400-410 


410-420 
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‘* 43. Same, but finer and whiter; grains not exceeding one- 
fortieth of an inch, all well rounded, with some 


pyrite, and a few iron scales...............sscecceressscerere 420-430 ‘* 
‘* 44, Same as Jast; very light yellowish, with slight traces 
Obcoal and: ion Me rise ons «scene sone cbs ss cacahies oe 430-440 * 


‘* 45. Same as the two preceding, with a few grains of pyrite 
with grains of rounded quartz firmly cemented to 


them-and s0aleg Of 1860 6 i655 i552. icskunsisvicscastead 440-450‘ 
‘* 46. Still finer water-worn sandstone, very light gray, 
QlMORE SERITG, cfs cic cee eee io das 6 Vebntnnk oaanwc eee 450-460‘ 


‘‘ 47. Coarse (up to one-twentieth of an inch), with much 

also that is very fine; yellowish gray; well water- 

worn, with iron scales (rusted) and grains of a black 

scoria; also contains traces of green shale and some 

COLONIA DO WAGE «0 505 55s pnnesicnndesa= concise tbonseoueemasts 460-470 ‘‘ 
‘* 48. Very fine; very light yellowish; well rounded; much 

like No. 46, with coal (anthracite), one piece being 

three-tenths of an inchin diameter; scoria and scales 

OF TROT 5595 ccna sak gi pele 4h nea E ay eine ageeon uk oar Cadena 470-480 ‘‘ 
‘* 49. Very fine; light leaden aie arenaceous (and perhaps 

Aoloimitin) shale; (caking somewhat in the box) effer- 


WB cass os os dat yaescg buss yeaneeoeeecs Subse salivale ls Gall RM 480-490 ‘* 
‘¢ 50. Very fine (more so than last) light dusky gray, aren- a 
aceous shale; caking harder than the last............... 490-500 ‘‘ 


‘* 51. Similar to the last but more arenaceous, with much 
sand of white quartz, up to one-hundredth of an 
INCHrAN Gig Mi Gher:.... ..,.iccncsceaas ance ches asanceeenseiaiie dal 500-515 ‘ 
[ At five hundred and fifteen feet the pulverized 
drillings stop, and the remainder of this well is rep- 
resented by samples of the core of the diamond drill, 
about one inch in diameter. | 


Core from Diamond Drill. 
At 555 feet. Gray, compact and hard, fine-grained sand- 
“Core at 40 feet (six inches” of core), rock, probably dolomitic; inclosing occasional 
shaly, darker laminae, and having in some 
portions dark specks of greensand. 


At 578 feet. Same as the preceding. 
“ Jan. ist, 1883; at 63 ft.,— 18 inches 
of core.” 
At 590 feet. Light yellowish buff, compact and hard, 
“75 feet —12 inches of core.” very fine grained sandrock, probably dolo- 


mitic; containing mica scales (?) [very mi- 
nute shining facettes]; (not shaly and having 
less greensand. ) 


At 626 feet. Similar to the last, but with light green 
“111 feet —11 inches of core.” streaks and irregular blotches, up to one- 
quarter of an inch thick, vertically, yet not 
more than three-quarters of an inch long, 
thinning at each side to one-twentieth of an 

inch or less in thickness; some fine shale. 
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At 650-660 feet. Hard and compact, alternately arenaceous 
" Jan, 8th. This is from 135 to 145 feet. and shaly, probably dolomitic; in color about 
‘at JosEPH SusoR.” one-tenth part buff; about one-half dusky gray ; 

(About 5 feet of core.) and about two-fifths dark green. The layers 
of dark greensand not so hard as the other 
portions, vary from one-twentieth of an inch 
to two or three inches in thickness, being 
interbedded with the dusky and buff layers 


_ ~~ ‘The deep well at Elevator B., St. Paul, is situated near the cen- 
- tre of the southwest quarter of the southeast quarter of section 
_ twenty-five, about three and one-half miles west from the Har- 
- yvester Works wells, beginning about eight hundred and fifty- 
_ five feet above the level of the sea. The drillings from this well 
__-were examined by Mr. Upham, through the courtesy of Mr. W. 
_ §. Zimmerman. The entire depth is eight hundred and fifty 
_ feet, drilled by N. W. Carey. Water stood at thirty-five feet 
below the surface during the entire progress of the work. 


ABs 


1. Dark gray, fine sand, at 40 feet. 
ree SR VM LORIE oi. 0) cies i> ssh seoubadenbaa  cecsswbinddedd> onede 40-58 feet 
a aeeat eray, shaly limestone... ..........0:seccscsscecorvsctersece 58-63 feet. 
cick cided sbi angdecedvcededvinssees 63-69 * 
5. Light yellowish gray, very fine grained, arenaceous (2) 
4 shaly eM OUUMACA ty <Viaatns) Splrtns caksnsenasos cuban convedhsvssssiuaeesye svues 69-83‘ 
6. Fine grained, white sandstone.............::ccceeesseeeeesereeees 83-235 ‘‘ 
7. Light gray; somewhat argillaceous, fine grained, appar- 
NTR MNOS i. Sys\n kdl sd bg oon ov ebbdnsah bbsdlgiVN<desinch cpdvedbos ghubo sce 235-265 ‘* 
8. Buff magnesian limestone in angular fragments.............. 265-300 “ 
9. Fine grained, white quartz sandstone, water-rounded..... 300-320 “ 
Be. Ul MAGNESIAN MMIOTONE....... 2... ..cessncceessscosececsvetecececes 320-335 ‘ 
11. Fine, light yellowish powder, no grains visible............... 335-375  “* 


12. White sandstone, in small part iron rusted, water-rounded 375-436 ‘“ 
13. Light buff, gritty stone, like the core of the diamond drill 
man the Harvester Works well..., :..:..:.<cseccopstoccscovdsossssossceosceces 436-4373  ‘* 


' 14.- Sand, light gray, or nearly white Lahti ecgbsnbhickenhs <0 chen 4373-478  ‘‘ 
Oe PMD EM MLO Ui idsnsvah saducavocust. del bewinsscbacs ov bgebe's 478-515‘ 
Bc VONY MNS DIGANN BAM. ie. Ciccakis en sskedebdcardesckboesccescsecc sss 515-523.“ 
te VORY. SMG, LIQ PONY BORIC 1. vicsecscedisscplencsessece,codsncess 523-529 ** 
18. Very fine, light yellowish gray sandstone, somewhat 

POROUS. (vty ess Acs cddetiesgebiduseites Uabodacvessedphduvob ass giisvs coble 529-540“ 
19. Very fine sandstone, with some dark green grains............ 540-560 =“ 
Bits 2 VELY HUNG BNAIE.OLLVO QOOOM ice de csc csescuespsansncseysccarbeeceose 560-589 ‘ 
21. Nearly the same as the last, with some sand.................. 589-604‘ 
22. Light gray shale, with some sand................ceccecceesseesees 604-672 ‘ 
23. Fine grained sandstone, dark gray.............sccescesscesevesses 672-738 ‘ 
24. Light gray shale, very fine grained..................c.ceceseeees 738-761 ‘‘ 
NN MINI TUG o hss ok tucuaven du atone. csauens trees deipedaesarnishes dbase 761-850 ‘S 
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The well at the Harvester Works apparently struck the St. 
Lawrence, the depth to the rock indicating the absence of the 
Shakopee and Jordan. The well at Elevator B exhibits some 
irregularity. The ‘‘ blue shale’? which at Mendota seems to rep- 
resent the Shakopee, below a thickness of a hundred and twenty- 
nine feet of sandstone (including forty-seven feet visible in the 
face of the bluff), is not mentioned at all. It may have been 
passed without being noted in the one hundred and fifty-two 
feet reported as sandrock, or it may be represented by Nos. 7 
and 8. In the latter case it would coincide with the recognized 
dip of the Trenton between Mendota and Elevator B, which 
amounts to about twenty-five feet, bringing the top of the Shak- 
opee at Mendota at about six hundred and fifty-five feet above 
the sea level, and at Elevator B six hundred and twenty feet. 
The underlying white sand (twenty feet) would be the Jordan, 
which in the Mendota well is reported to be thirty-five feet. 
This parallelism, however, requires the reduction of the St. Law- 
rence from one hundred and forty-five feet, reported inthe Men- 
dota well, to fifty-five feet as reported in the Elevator B well. 
The same stratum at Lakewood cemetery is given at eighty-five 
feet. 

Any person who has had occasion to record and compare the 
reports of well-drillers, or to obtain the drillings of wells for his 
own examination, will appreciate the difficulties and the uncer- 
tainties of such records. The drillings are not carefully pre- 
served; the depths from which they are obtained are not accu- 
rately stated, nor even known, and the changes in the rock from 
stratum to stratum cannot be located with precision. Some broad 
stratigraphic distinctions can generally be made out. 

In the case of the wells foregoing it seems necessary to state 
that the Shakopee formation dwindles toward the north and 
northeast in this latitude, as already well known further south. 
The sandy and clay constituents increase at the expense of the 
caleareous. This is true also of the St. Lawrence, which at 
Hastings, and apparently at Stillwater, embraces one or more 
strata of white sand from ten to twenty feet in thickness. These 
are comparable to these thinner beds of white sand that are in- 
tercalated in the Shakopee, seen at Northfield. 
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_ FOSSILS FROM THE RED QUARTZYTE AT PIPE- 
STONE. 


fea 
ee, 
et 
oe 
ue 
ay 
rh 
a 
Bo 
\G 
a 
ad 
¥ 
a 
a 
ag 
4 
se: 


- About the middle of October, on the occasion of a visit to 
Pipestone to obtain specimens for the World’s Cotton and Cen- 
_ tennial Exposition at New Orleans, in a cursory examination of 
- alot of the pipestone material in the possession of Mr. C. H. 
Bennett, certain markings were noticed that had the aspect of 
small fossil shells, and on some further search several slabs were 
- found which had great numbers of the same impressions thickly 
seattered over the surface of the bedding side. Subsequently 
_ other slabs were found at the Indian quarry which had the same 
., marks freshly exposed by recent operations at the quarry. 
___ These fossils occur in the blood-red catlinite, which is the only 
_ kind used by the Indians, though it is possible that they can be 
‘ found also in the light-colored slabs. They consist of thin lenses 
_ about six millimetres in diameter, imbedded in the otherwise 
homogeneous pipestone. They might be taken for inorganic 
_ flattened concretions were it not that they exhibit indistinctly 
_ some evidences of organic structure, and when they are removed, 
along with more or less of the pipestone material, the portion 
removed, embracing the powdered white scales, shows, on chem- 
ical analysis, the presence of phosphate of lime. 

Subsequently Mr. A. W. Barber, of Yankton, Dakota, found 
a trilobitic form among the debris of the old Indian quarry, and 
it is described below, with his name, as a specific designation. 


LINGULA CALUMET. 


‘The shell, so far as can be determined by the fossil remains, 
_ was very thin and fragile, containing some phosphate of lime, 
and nearly circular, averaging somewhat less than a quarter of 
i 9 
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an inch across. When freshly uncovered it is of a light flesh 
color, and resembles the light colored spots that have often been 
mentioned in the blood-red catlinite, but is much lighter. That 
these light spots, however, are distinct from those, and differ- 
ent, is evident at a glance. Those light spots have no constant 
form nor size within the rock. They vary from the size of pin- 
points to areas covering several inches. They are not so related 
to the structure that they are uncovered by splitting the rock 
along its bedding planes, but are as likely to be exposed by a 
fracture across the bedding. They do not wear away readily by | 
friction, but enter the mass of the rock, while these are so thin 
that a short exposure to the weather destroys them, leaving only 
the outline of the shell, either the interior or exterior, outlined 
in the blood-red catlinite. A section across them is all of the 
same color; that across these shows a thin scale of the light col- 
ored matter embracing a small lenticular mass of the same as- 
pect as the main mass of the rock, of a blood-red color. Those 
are disseminated porphyritically through the mass of the rock; 
these lie only in thin sheets (apparently only in one plane) coin- 
cident with the bedding, their flatness being in that direction in 
which a thin bivalve would necessarily lie on the bottom when 
acted on by sedimentation. 

These lenticular bodies, when both valves are preserved in 
apposition, are about one-half millimeter in thickness; and when 
only one valve is present there is only the form of the shell pre- 
served, with the merest trace of a scale, that probably repre- 
sents the shell itself. 

There is in some instances a very indistinct, rude, lamellose, 
concentric marking on the exterior. On the interior of the 
valves, 7. e., on the concave impressions, there is quite fre- 
quently a distinct, marginal, flat band, which is separated from 
the central part by a faint ridge. This ridge may have marked 
the limit of the general visceral cavity,* The beak of the longer 
valve is rarely seen in its prolongation beyond the other valve; 
but there is very often an impression that shows a decided elon- 
gation of the shell, such that it could not be described as circu- 
lar. The smaller valve approaches nearer the circular form. 
The following figures show some of these features, magnified two 
diameters. Most of those indistinct markings are similar to 


* The appearance of this marginal ridge, in its undulating course, is very similar to that rep- 
resented in Obolus Apollinis, by fig. 282, pl. ix, of Davidson’s Introduction to British Fossil 
Brachiopoda, vol. 1. 
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those of Lingula inchoans, Barr., illustrated by figures 74 and 75 
of Barrande’s Faune silurienne des environs de Hof, en Baviere. 
This shell, however, is about double the size of that. 


EXPLANATION OF FIG. 6.— PLATE I. 


Impression of the beak of the longer valve (concave). 
Impression of the shorter valve (concave). 

Convex surface of a small specimen. 

Concave impression of the longer (?) valve. 


giaz 


Locality and position. In the catlinite at the great pipestone 
_ quarry, in Pipestone County. Museum register number, 5559. 
Collector, N. H. Winchell. 


PARADOXIDES BARBERI. (N. SP.) 


The specimen found by Mr. Barber has been crushed and 
folded upon itself by some pressure obliquely applied from the 
right and somewhat from the rear, so that the pleure of the left 
_ side are turned underneath the animal, but exhibit their furrows 
and ridges alternately to the number of fourteen or fifteen fur- 
rows, separated by as many ridges. The segments of the axis 

_ are thus thrust forward over the crumpled pleure of the left 

_ _ side, showing more or less of the articular portion of several of 
the segments. The specimen shows but slight traces of the orig- 

inal crust of the animal. At several places, however, and par- 
ticularly in the sheltered joints along the axal furrows, small 
fragments of a thin, red, shining covering remain. The speci- 
men has long been weathered. It is much roughened by the ex- 
posure, and injured as a fossil by this fact. It has been in con- 
tact with the camp fires of the Indians, as evinced by the black- 
ened condition of the under surface. 

The cephalic shield, including the glabella, is wanting; but 
there are two or three furrows that can be seen to cross the anterior 
portion of the specimen, as if due to the original furrows of the 
glabella, and another terminates before reaching the middle. 
Whether this termination of one of these furrows be due to the 
pushing together and overlapping of the segments under oblique 
pressure, or to an actual and natural character of the shield, 
cannot be ascertained. The whole left side, and much of the 

_ central lobe, throughout the thoracic portion, are obscured by 
the same accident. The accompanying figure (7) of plate I. ex- 
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presses the character of this fossil better than any description that 


can be written of its visible characters. About fourteen ridges 
can be counted on the under side, expressing the number of the 
pleure folded beneath. But in advance of these fourteen are 
about two more on the upper surface, some of them exhibiting a 
tendency to duplication, caused by the pleural grooves. The 
thoracic segments may be considered to have reached sixteen, at 
least. On the right side from twelve to fourteen segments can be 
counted, although there are several that are narrow and seem to 
be due to the crushing down of the right side by an oblique 
pressure on the pleural grooves. 

It is possible that this specimen belongs to some described 
species, but it would plainly be premature to assign it to any 
known species at present. It is thought best to give it the name 
of Mr. A. W. Barber, who discovered it, and await the finding 
of better material to correct any error. The figure is drawn of 
the natural size. 

Position and locality. The catlinite layers at Pipestone; col- 
lected by A. W. Barber. Museum register number, 5555. 


The following letter was received from Mr. S. W. Ford, who 
for some years has been at work on a similar fauna found in 
eastern New York, and is familiar with obscure forms of organic 
remains under such circumstances. 


S. W. Ford on the pipestone fossils. 


ScHoDACK LANDING, RENSSELAER COUNTY, N. Y., 
- February 14th, 1885. 


Prof. N. H. Winchell, 

My DEAR SIR: I have examined with deep interest, and on several different 
occasions, the supposed fossils from your ‘‘red pipestone’’ rocks of Minnesota, 
which you kindly submitted to me for study, and have no hesitation in pro- 
nouncing them organic. I have endeavored to study the specimens without 
bias or prejudice; indeed I think I can safely say that my mind has been 


uninfluenced by any prepossessions concerning the age of the terrane affording — 


them, although aware from the perusal of your writings, as well as those of 
others, that the disposition has been rather ANE, of late years, to rank the 
quartzite as ‘‘ Huronian.’’ 

Your principal specimen (No. 5555) I believe to be a trilobite and most pro- 
bably a Paradowides, although it may possibly represent the somewhat newer 
primordial genus Olenellus. The specimen has been distorted by pressure 
exerted obliquely across*it from behind, forcing the extremities of the left 
hand posterior pleurze underneath and diagonally across the body-axis, and 


‘ 
' 
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carrying the axis itself a little to the left. The cephalic shield is wanting. 
There appear to be from twelve to fourteen body-rings represented, and there 
are indications that the higher of these figures would be below the actual num- 
ber in the individual ifcomplete. Along the forward lef hand portion of the 
specimen, there are patches of what I believe to be the altered test of the crea- 


. ture still remaining. The thickness of these films agrees well with the known 


thickness of the test in trilobites of the genera Paradowides and Olenellus. I may 

add that I also noticed in my study of the body-rings evidences of the usual 
*‘ articular folds’’ of trilobites. 

_ The other specimens appear to me to be most probably Lingulx, and the 

examples to which I have attached tags, or pointers, seem decisive upon this 

_ point.* But what the species may be I have no idea. The specimens are all 


a in the condition of casts, and although at first disposed to think that the pecu- 
liar pitting noticed in the rostral portion of some of the examples, pointed to 
_ Siphonotreta, I have since been able to satisfy myself that they are only the casts 
of sand grains in the pipestone. I have in my collection from the ‘*Acadian’’ 


| q _ Dana, respecting these fossils : 


| Prof. N. H. Winehel, 


of New Brunswick, slabs crowdedly covered with Lingulx of small size which 

4 strikingly suggest a like age for your specimens, and while I cannot feel sure 
of my position, owing to the imperfection of the materials studied, I am, 
nevertheless, strongly impressed with the belief that your red ‘‘ pipestone’’ 
fossils are most probably ‘‘Acadian.’’ 

It affords me much pleasure to add that the results of my examination of 
your specimens sustain, for the most part, the views you were disposed to take 
of their generic relations, as expressed in your letter of the sixth instant, 
accompanying them. 

Thanking you for your courtesy and kindness, 
I remain, dear Professor, 
Very truly yours, 
S. W. Forp. 


The following is an extract from a letter from Prof. J. D. 


- 


NEw HAVEN, Cr., February 25, 1885. 


DEAR str: [ am much pleased to have had the privilege of seeing your 
catlinite fossils. There appears to be no mistake about them, and the little, 
nearly circular shell, is, as you say, closely like Lingula, as far as its charac- 
ters are discernible. The trilobite might be considered a doubtful fossil, or 
doubtful whether or not a fossil, were it not associated with other species. 
_ But as the case stands there is no good reason for doubting it, and it is an ex- 


4  ceedingly interesting find. I believe in fixing the age of even crystalline rocks 
_ by fossils, and that has been my heresy ; and I am glad that you are having 


success in that direction. There are some Archzean rocks that have Archean 
stamped on them — those that contain chondroditic limestones, and abound in 
hornblende, scapolites and zircons. But many of them are of ambiguous 
_ character, and need to have somewhere an overlying bed of unmistakable 
primordial (Cambrian) to make their Archean age certain. 

Yours truly, 


JAMES D. DANA. 
* One of these is b of figure 6, plate I.—N. H.W. 
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It is well known, from the researches of Wm. E. Logan and 
T. Sterry Hunt, that the composition of the shells of recent and 


fossil Lingule is made up to a considerable extent of phosphate | 


of lime.* For the purpose of comparison a specimen was hand- 
ed to Prof. Dodge, who has made the following report: 


Prof. James A. Dodge, on the composition of the shells of the fos- 
sil Lingule from Pipestone. 


THE UNIVERSITY OF MINNESOTA, 
CHEMICAL LABORATORY. 


MINNEAPOLIS, MINN., Feb. 11, 1885. 


Prof. N. H. Winchell, 

D#AR Srr: I have made an analysis of the white sheli-like substance 
found on the surface of a specimen of pipestone (Chem. series No. 173), as 
requested by youa few daysago. I find it to consist esentially of carbonate of 
lime but with distinct traces of phosphate of lime. 

Very respectfully yours, 
JAMES A. DODGE. 


The discovery of primordial fossils in the pipestone of Minne- 
sota makes an important datum for calculating the stratigraphy 
of other rocks of the Northwest. This ‘‘pipestone’’ is a part 
of the great series of quartzytes which by C. A. White was 
styled Sioux Quartzyte in his final report on the geology of Lowa, 
in 1870. These quartzytes are conspicuous at several other 
places in Minnesota, and also in Wisconsin, where they have 
been denominated Baraboo quartzyte and placed in the ‘‘Huro 
nian.’’ Prof. James Hall, in 1867, and Mr. J. H. Kloos, in 
1871, classed the quartzytes of southwestern Minnesota in the 
‘‘Huronian.”’ These fossils place them within the ‘* primordial 
zone’’ of Barrande, a geological stage which has not yet, con- 
fessedly, been covered by the term ‘‘Huronian’’ at any point in 
America. The Paradoxides horizon, which seems to be here 
indicated, has been distinguished by the name St. John’s group, 
or Acadian, and embraces the slates at Braintree, Mass. It is 
supposed to lie below the Georgia slates of Vermont, containing 
Olenellus, and those to be below the ‘‘red sandrock,’’ which is 


the proper Potsdam horizon of the east. The Potsdam horizon 


of the Wisconsin geologists lies still higher in the primordial, 
and is allied, in its paleontology, to the Calciferous sandrock. It 
has but recently been known to exist in eastern New York. Mr. 


*American Journal of Science. (2) xvii, 237. 
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__porphyries of .the Oupriferous series of the north shore of lake 
C.D. Walcott has named a number of fossils from it in the 
Twenty-third Regents’ Report on the New York State Cabinet, 
- collected near Saratoga.* These are from a dolomitic limestone 
_ which he considers the Calciferous, and, indeed, probably is the 
same that has been so known. Thus it becomes necessary either 
to abandon the Calciferous in the East as a paleontological divis- 
ion, extending the Potsdam horizon upward so as to cover it, or 
to abandon the claim that the Potsdam, so called by the Wis- 
consin geologists, as exposed along the Mississippi river, is the 
true Potsdam. This dilemma was pointed out in 1872, by the 
_ writer, in the first report of the survey, and again enforced in 
_ the tenth, after this discovery of Mr. Walcott had been made 
_ known. 
a Further, the extension of the primordial zone so much fur- 
ther downward in the Northwest, on the evidence of discovered 
primordial fossils in the red quartzyte, allows ample room for 
_ the existence of the true Potsdam of New York as well as of the 
_ Georgia slate group, between the St. Oroix sandstone and the 
__pipestone beds. In several deep wells that have been drilled in 
- central and southeastern Minnesota there has been found, be- 
_ neath the St. Croix sandstone, without exception, a great thick- 
ness of red and green shales, associated with some red sandstone. 
This sometimes has reached the thickness of nearly four hun- 
dred feet, and is succeeded below by a hard, red quartzyte or 
brownish red rock, fine grained or granular, which has been 
uniformly supposed to be the equivalent of the red quartzytes 
that outcrop at New Ulm and in Pipestone county. These red 
Shales perhaps represent the Georgia slates; and the red sand- 
stone connected with them, apparently expanding toward lake 
Superior so as to become the red sandstones there called Pots- 
dam by the Wisconsin geologists (and perhaps also the Cuprifer- 
ous series) may be parallelized with the true Potsdam of New 
York. ‘ : 
Intimately connected with these red quartzytes in Wisconsin 
are red gneisses} and felsytes, or felsitic porphyries, the quartz- 
ytes being below these rocks, and all presenting evidences of 
sedimentary origin (Geol. of Wis., vol. ii, p. 514). These are 
_ therefore brought within the primordial zone, and can be con- 
Sidered as being near analogues of the red felsytes and quartz- © 


* Science, IIT, 136. 
+ Some of the rock at New Ulm is also a red gneiss, of fine grain. 
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X. 


THE NEW ORLEANS INDUSTRIAL AND COTTON 
CENTENNIAL EXPOSITION. 


The exhibit of the survey at the New Orleans Industrial and 
Cotton Centennial Exposition is quite extensive. It embraces the 
following parts: 


683 specimens of Minnesota crystalline rock samples. 
q specimens of other Minnesota rock samples. 
a 56 specimens of Minnesota minerals.* 
804 specimens of Minnesota fossils.* 
a 57 specimens of Minnesota mammals (stuffed). 
@ specimens of Minnesota birds (stuffed). 
: 28 specimens of Minnesota soils. 

49 specimens of Minnesota plants. 

58 specimens of Minnesota woods. 

specimens of eggs of Minnesota birds. 

21 specimens of Minnesota building stones. 

specimens of Minnesota (Red Wing) pottery. 

126 specimens of manufactured articles of catlinite. 

21 miscellaneous specimens of Minnesota rocks, slates, gran- 
ites, iron ores, clays, ete. 

20 maps of the state, of the scale of ten miles to the inch, 
designed to show the physical features, geology, 
distribution of timber, and the main features of clim- 
ate and soil. 

66 meteorites from all parts of the world. 

16 bound volumes representing the stated Sabiohtlnns of 
the survey. 

The detailed list and description of these articles will be re- 
ported to the Minnesota state board of collective exhibits, and will 
be communicated through the state commissioner, Mr. Oliver 
Gibbs, Jr., to the governor. 


* This number expresses the register entries; the specimens were two or three times as many. 
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XI. 


REPORT ON THE MUSEUM FOR 1884. 


The following list of additions does not include zoological spec- 
imens received since the last report, the number of which is 
quite large. Many of these are on exhibition at New Orleans, 
consisting of birds and mammals. 

The specimens of plants received by the survey, in response 
mainly to the circular issued in the year 1876, are specified in 
the following enumeration. An important donation has been — 
received from the United States department of agriculture, 
Washington, consisting of 1,194 species of American and foreign 
plants. 

The condition of the museum at present is chaotic, owing to 
the removal of a large quantity of the specimens to New Or- 
leans. It is expected these wili be returned early in June, and 
they will then be restored to their places in the cases. 


Collections of plants in the possession of the Geological and Natural 
History Survey of Minnesota, April 1, 1885. 


1. U. 8. Department of Agriculture, Washington, D. C. A collection of 638 
species of American and 556 species of foreign plants. Presented 1884. 
1194 species. 
- 2. John B. Leiberg. A collection of Minnesota plants from Blue Earth 
county. Presented, April, 1883. 
78 species. 
3. John B. Leiberg. A collection of western plants from Dakota and Mon- 
tana. Presented, August, 1883. 
114 species. 
4. Dr. W. E. Leonard. A collection of Minnesota plants, by the late J. C. 
Kassube. Presented by Dr. W. E. Leonard, of Minneapolis, Minn., 1884. 
440 species. 
5. (C. L. Herrick. Minnesota plants, collected on the Geological and Nat- 
ural History Survey at various times. 
529 species. 
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_ 6. B. Juni. Plants of the north shore of lake Superior. Collected on the 

Geological and Natural History Survey. August-September, 1878. 

aia 175 species. 
a, © 8. Holes, Plats ol the forth shore of lake Superior. Collected on 

Geological and Natural History Survey, J uly—September, 1879. 

: 137 species. 

8. Dr. W. E. Leonard. Minnesota plants. Collected on the Geological 

and Natural History Survey, 1875-6. 


64 species. 
aie Prof. N. H. Winchell. Minnesota plants. Collected at various times. 
75 species. 
10. H. V. Winchell. Minnesota plants. Collected at various times. 
cigs 150 species. 
11. ‘‘ Ex herbario horti Petropolitani.’’ A collection of foreign plants. Pre- 
a 155 species. 
12. Miss Macfarlane. A collection of plants from southern Labrador. Pre- 
sented 
: 25 species. 
13. F. W. Anderson. A ae of plants from Montana. Presented, 
Sereery 1885 
er 72 species. 
a 14 parvogh Mr. Warren Upham plants have been presented from the fol- 
Dr. Geo. Pasel, Washington, D. C., 7 species of Aristida and 14 of Pani: 
ee 
Prof. C. J. Gedge, Moorhead, Minn. 
18 species. 
Cee © Scott, West Emerson, Manitoba. 
ah ay . 24 species. 
_ Dr. J. H. Sandberg, Red Wing, Minn. 
Rae 5 species. 


3 _ Mr. R. J. Cratty. Six species of rare plants from Emmett county, Iowa. 
In all 3283 species, including duplicates. 


ong erwdmiog 
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Archieo logical specimens registered in the General Museum in 1884. 


112. Flints (three) from about lake Minnewaska, Minn. Presented by 
Dan. F. Bartke, of Glennwood, Minn., March 14, 1884. 

113. One piece of obsidian from lake Minnewoska. Presented by Dan. 
F. Bartke, of Glennwood, Minn., March 14, 1884. 

114. Bit of red substance from stratum, Little Falls, Minn. Presented 
November 10, 1882, by Frances E. Babbitt. 

115. One piece of sonorous quartz from stratum, Little Falls, Minn. (they 


_jingle with other ae one metal). Presented November 10, 1882, by Frances 


E. Babbitt. 

116. Chipped implement (one), from river gravels at the ferry, Little Falls, 
Minn. Presented November 10, 1882, by Frances E. Babbitt. 

117. Piece of nicked quartz, perhaps for cutting tendons, etc., from stratum, 
Little Falls, Minn. Presented November 10, 1882, by Frances E. Babbitt. 
118. Piece ofabone. Little Falls, Minn. Presented, November 10, 1882, 
by Frances E. Babbitt: 

119. A small dark chert arrow point, one and a half inches long, notched 


_ base. From Battle Creek, Mich. Presented by Mrs. C. H. Crosby, 1883. 


120. Arrow point (one), light chert, three and a quarter inches long, 
notched base, From Battle Creek, Mich. Presented by Mrs. C. H. vipeby, 
1883. 

121. Gray flint implement (one), four and a half inches long, rounded 
base. From Battle Creek, Mich. Presented by Mrs. C. H. Crosby, 1883. 

122. Stone hammer (one). Sample of those now in use among the Cheyenne 
Indians, near the Black Hills. Presented by the Rev. L. J. Hauge, Mankato, 
SESS... 

"123. Spear head (one), dark chert, four and three-quarter inches long, 
pointed at both ends. From section 30, township 45, range 28, west of Mille 


- Lacs, Minn. Presented January 5, 1884, by O. E. Garrison. 


124. Specimens of pottery (forty-five pieces), from Mille Lacs, Minn. Pre- 
sented January 5, 1884, by O. E. Garrison. 

125. Piece of flint (one) from Mille Lacs, Minn. Presented January 5, 
1884, by O. E. Garrison. 

126. Implement of brown chert (one), from Mille Lacs Minn. Presented 
January 5, 1884, by O. E. Garrison. 

, 127. Bika implement (one), from Mille Lacs, Minn. Presented January 

5, 1884, by O. E. Garrison. 

128. Specimen of tattooing taken from the arm of a cadaver. Presented by 
Dr. Arthur Eastman. 

129. Stone hammer (one), from Illinois. By purchase from Wm. Howling, 
1884. 
_ 130. Stone hammers (two), from Long Lake, Minnesota. By purchase 
from Wm. OTe 1884. 
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List of books added to the Library of the Geological and Natural 
History Survey since the publication of the list in the 
report of 1880. 


Proceedings of the Academy of Natural Sciences, of Philadelphia. Parts I 
and II, January to October, 1879. Purchased. 

Proceedings of the Davenport Academy of Natural Sciences. Volume III, 
Parts IJ and III, 1879-81. From the Academy. 

Transactions of the Edinburgh Geological Society. Volume IV, Part II, 
1881-82. Purchased. A 
Bulletin of the Buffalo Society of Natural Sciences. Volumes I, II, III and 

IV. Complete. From the Society. 

The American Antiquarian and Oriental Journal. Volume IV, No. 1, 
October, 1881, and No. 4, October, 1882. Volume V, complete. Volume VI, 
Nos. 1, 3, 4 dnd 6, 1884. Volume VII, Nos. 1 and 3, January and March, 
1885. From the Editor. 

Bulletin of the United States Geological ®urvey. No. 1, 1883. From the 
Survey. 

United States Geological Survey. Mineral resources of the United States. 
By Albert Williams. From the Survey. 

Smithsonian reports for 1863, mee 1873, 1875, 1878, 1879, 1881. From the 
Smithsonian Institution. 

Transactions of the Academy of Science, of St. Louis. Volume. IV, Nos. 2 
and 3. From the Academy. : 

Memoirs of the Peabody Academy of Science. Volume I, Salem, Mass. 
From the Academy. 

Report of the Geological Survey of Ohio. VolumeIV, PartI. Zoology. 
From Prof. E. Orton. 

Geological Survey of Minnesota, Reports I to VIII, inclusive, 1872-9. One 
volume. From Mrs. C. M. Terry. 

United States Coast and Geodetic Survey. Reports for 1878, 1879 and 1880. 
From the United States Coast Survey. 

United States Geological Survey. Second annual report —1880-81. From 
the Survey. 

Monographs of the United States Geological Survey. Volume II. From the 
Survey. 

Tertiary History of the Grand Canon District, with atlas, by Clarence E. 
Dutton. From the Survey. 

Bergens Museum. Nye Alcyonider Gorgonider og Pennotulider tilhorande 
Norges Fauna. Ved Johan Koren og D. C. Danielson. From the Museum. 

American Association for the Advancement of Science. Local committee 
papers of the Montreal meeting, 1882. From the Minneapolis local committee. 

American Association for the Advancement of Science, Local committee 
papers of the Minneapolis meeting, 1883. From the Philadelphia local com - 
mittee. 

Reports of the State Geologist of Indiana, 1869, 1870, 1871-2, 1873, 1874, 
1875, 1876-7-8, 1880, 1881, 1882 and 1883. From John Collett, state geologist. 
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The Catalogue of the Museum of the Military Service Institution of the 

United States, 1884. From Lieutenant A. W. Vogdes. 

The American Chemical Journal. Volumes I, II, III, IVand V. Nos. 1, 
2, 3, 4.and 5 of Volume VI. From Johns Hopkins University. 

United States Geological Survey. Geology of the Comstock Lode. Mono- 
graph No. 3. By Geo. F. Becker. From the Survey. 

United States Geological Survey. Atlas to accompany the Monograph on 
the geology of the Comstock Lode, and the Washoe District. By Geo. F. 
Becker. From the United States Geological Survey. 

United States Geological Survey. Third annual report, 1881-2. J. W. 
Powell. From the Survey. 

_ Proceedings of the Colorado Scientific Society. Volume I, 1883-4. From 
the Society. 

_ Plates and maps in illustration of the first volume of the transactions of the 
Geological Society, London, 1811. Presented by A. J. Hill, of St. Paul. 

Bulletins of the United States Geological Survey, Nos. 2, 3, 4, 5, and 6. 
_ From the Survey. : 

_ United States Geological Survey, Monograph, Volume IV, Comstock Mining 

and Miners. By Eliot Lord. From the Survey. 
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XII. 


NOTES ON THE GEOLOGY OF MINNEHAHA COUNTY, 
DAKOTA. | 


BY WARREN UPHAM. 


Typical Potsdam quartzyte outcrops one mile southeast of Dell 
Rapids (which is on the Sioux river, some fourteen miles west 
from the northwest corner of Rock county), dipping about 2° south, 
35° west (as referred to the true meridian). Glacial strie, well 
shown at this place, bear south 25° to 30° east. (This local- 
ity, like the mound, is beyond the limits of the ice of the last 
glacial epoch, and therefore these strie were formed by | the 
earlier ice-sheet. When that ice-sheet terminated beyond the 
Missouri river in Nebraska and Kansas; we cannot doubt that 
the ice current moved nearly from north to south upon all this 
region midway between the west border of the ice and the drift- 
less, never ice covered, area of Wisconsin and southeastern Min- 
nesota; but the prevailing striation at the mound and the pipe- 
stone quarry bearing southwesterly, and of this locality near Dell | 
Rapids bearing southeasterly, demonstrate that during the final © 
melting and recession of that earlier ice-sheet it became in this | 
portion lobed, with different slopes of its surface and different 
directions of the motion of its ditsinct lobes and their various 
portions, principally (as I believe) produced by meteorological 
conditions, nearly as the terminal moraines of the last ice-sheet 
show that it, in the later glacial epoch, was lobed and had dif- 
ferent directions of motion in its different parts upon areas not 
more than twenty-five miles distant from these localities toward 
the northeast and northwest. (See plate VI, in the Ninth annual 
report). Ripple-marks are occasionally seen on the quartzyte 
at this outcrop. This rock is here visible in low exposures, ex- 
tending an eighth of a mile, along a northwardly sloping slight 
depression excavated by drainage. 
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Quartzyte also outerops one mile due east of Dell Rapids, on the 
east side of the Big Sioux river (commonly called simply ‘‘Sioux 
river’’); and again, one and a half miles north of Dell Rapids, on 
section three, about one and a half miles west of the river. These 
are its most northern exposures that I heard of in this region. 
No fossils, no pipestone, and no conglomerate portions, are 
known in this quartzyte. 

Water power. William Van Eps, Dell Rapids (s. 4 of sec. 9); 
Dell Rapids mills; fall, eleven feet, with right to increase to four- 
teen. The fall inthe Sioux river, at and below Dell Rapids, from 
Van Eps’ pond (which holds the river as back-water to a distance 
of three miles), to a point one and a half miles south of the junc- 
tion of the ‘‘ Dells”’ channel, or about four miles south of Dell 
Rapids village, is approximately twenty-five feet. At Mr. Van 
Eps’ present hight of flowage, a dam about three feet high has 
to be provided to turn the water of this pond in the Sioux river 
from running into the ‘‘ Dells’? channel; but before the mill dam 
was built the stage of low water at the bridge at Dell Rapids was 
about six feet lower than the divide between 
it and the ‘‘Dells.’’ This sketch, figure eight 5% 

(I have no good. map), will serve to give ® 
some idea of the relative position of the local- FIG. 8. 
ities mentioned. 

‘* The Dells.”? The Sioux river, after passing the village of 
Dell Rapids, first runs westerly a half mile, more or less, and then 
flows south, inclosed by walls of Potsdam quartzyte. Another 
rock-walled channel of the same kind, called the ‘‘ Dells,’’ already 
several times referred to, extends south from near the bridge in 
Dell Rapids village. It is thus east of the present course of the 
Sioux river at its ordinary stage, but a large part of the river 
flows through this channel at its times of flood. The picturesque 
- rock gorge called the ‘‘Dells’’ extends about oneand a half miles 
in rock, from near the river at Dell Rapids village to the south; 
and this channel is said to continue across the alluvial bottom- 
land about one and a half miles further before joining the pres- 
ent channel of the Sioux river. The highest walls of this gorge 
are within three-quarters of a mile south of Dell Rapids, along 
which distance they rise vertically on each side 30 to 40 or 50 
feet above the still water that fills the bottom of the gorge along 
a distance of one and a quarter miles, varying in width from 
three to five rods, and ten to twelve feet deep. The rock here is 
typical quartzyte, dipping two or three feet in a hundred, or 

12 
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about one degree, to the south-southwest. This quartzyte is bedded 
in layers from a few inches to one foot or rarely two feet thick, 
and is intersected by very numerous vertical or nearly vertical 
joints, which often divide it into rhomboidal fragments only 
from three to six inches or a foot long. The surface of the bed- 


ding-planes is frequently ripple-marked. No glacial strie were 


found here; all the rock surface appears somewhat water-worn. 
The erosion of this channel has been facilitated by the jointed 
structure of the rock, and both this and the channel now oceupied 
by the river have probably been eroded by this stream since the 
ice age. 

This quartzyte is mostly very hardandof a reddish gray color, 
about as at its exposures near New Ulm, in Cottonwood county, 
and in Pipestone and Rock counties. At the quarry on the 


east side of the ‘‘ Dells,’’ near their south end, a mile south of | 


Dell Rapids village, the color of this stone is light gray, slightly 
tinged toward pink. Rarely it occurs with a quite soft, some- 
what friable texture, as was found in a well at Dell Rapids. This 
rock is seen in frequent low outcrops for about a milesouth from 
the south end of the ‘‘ Dells,’’? beyond which no rock-outerops were 
learned of in the next fifteen miles southward, their next occur- 
rence being at Sioux Falls. 

The gorge through which the Sioux river flows, close below 
Mr. Van Eps’ mill, or about a mile southwest from Dell Rapids 
village, is said to be inclosed by vertical walls of the quartzyte, 
some fifteen feet high. In this channel three remnants of the 
rock stand up like bridge piers, having the same hight as the 
rock on each side. The whole thickness of the Potsdam quartz- 
yte exposed at Dell Rapids is about seventy-five feet; it cannot 
exceed one hundred feet. Its top here may be one hundred feet 
above its top at Sioux Falls; this estimate being dependent main- 
ly on another, namely, that the river at Dell Rapids is seventy- 
five feet above Emerson, Sherman & Co’s mill pond at Sioux Falls. 

Bottomland from one to two miles wide borders the Sioux river 
from a point one and a half miles south of Dell Rapids to Sioux 
Falls. Its hight is about ten feet above the river, by which it 
has been overflowed three times during the past eleven years. 
The surface at each side is moderately undulating till, with 
swells 25 to 40 feet above its depressions, the hight being 50 to 
90 feet above the river and the bottomland. 

Nils B. Peterson’s well; northwest quarter, Section 3, T. 102, R. 
49 (nine miles north of Sioux Falls), well, 30 feet; soil, 2; yellow 
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‘of mill at Dell Rapids), reports outcrops of 
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till, spaded, 5 feet; sand, 3 feet, yielding the only water found; 
very hard blue till, picked, 21 feet, and extending lower; water 
a plenty for house and twenty cattle. The till here and gener- 
ally in this region, contains as large a proportion of gravel and 
boulders (varying in size from a few inches or one foot to five 
feet in diameter) as is usually found in the till of southern and 
western Minnesota. 

Pipestone, similar to that of the famous pipestone quarry in 
Minnesota, is reported as occurring eight miles distant, nearly 
due west from Mr. Peterson’s (therefore about 12 miles northwest 
from Sioux Falls), or four miles west of New Hope post office, on 
Skunk creek in the northeast part of T. 102, R. 51. Much of 
this pipestone is red, other portions are mottled or sometimes 
nearly cream-colored, as at the Indian pipestone quarry. It has 
been whittled into pipe bowls and various trinkets. It is hard 


_ at the sur‘ace, but softer within; and is thought to form a layer 
four feet or more in thickness, inclosed in the quartzyte. It has 


been used to build chimneys, where it does not crack and crum- 
ble like the quartzyte. 

Sioux Falls. The Potsdam quartayte is next found exposed in 
low outcrops about two miles west of Sioux Falls, on the broad 
bottomland of the Sioux river. The valley eroded in the thick 
sheet of glacial drift by this river below (eastward from) Sioux 
Falls is about a mile wide and inclosed by bluffs 100 feet or more 
in hight on its north side, and from 125 to 150 feet (probably 
nearly 200 feet at three miles east of Sioux Falls) in hight on its 
south side; these bluffs being steep, with more knolls, buttresses 
and ravines than usual (as, for example, on the Minnesota river), 
making a quite picturesque view as seen from a point a mile 
north of Sioux Falls, looking eastward and southward. This val- 
ley is eroded through till, which in some places was seen to be 
thinly covered by loess, nearly as in southwestern Rock county, 
and elsewhere, more rarely, by deposits of gravel and sand; the 
quartzyte of this vicinity is exposed only in the bottom of the 
valley, and ends in low outcrops about a half mile below (north 
and northeast of) Sioux Falls. 

Mr. William Van Eps, of Sioux Falls (owner 


quartzyte (nearly like that at Sioux Falls) on 
the James river at Rockport in Hanson county 
and again in the same county seven miles fur- 
ther north (a few miles below Firesteel, a place 
formerly important but whose glory has de- 
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parted, eclipsed by Mitchell, three miles distant to the west;) 
but he thinks this rock has no other exposures on the James 
river. About fifteen miles east of Mitchell, good quartzyte for 
quarrying occurs on Pier creek, where it is crossed by the rail- 
road and further north. I think that this quartzyte is reported 
by Hayden on the east and west Vermilion rivers, in ro. 
county. 

Water power at Sioux Falls. Three dams and mills are here 
located on the Sioux river: 

1. Cascade mills; the upper mill, Emerson, Sherman & Co.: 
fall or head, 10 feet, flowing the river back about two miles. 

2. Queen Bee mill; Sioux Falls Water Power company: head, 
56 feet; this mill (built, if I rightly remember, of the quartzyte 
of this vicinity) is 80x100 feet in dimension, and seven stories 
(106 feet) high; its walls are 5 feet 4 inches thick at the. base, 
and 2 feet 6 inches at the top. 

3. Sioux Falls mills; the lower mill; Webber, Shaw & Wat- 
son: head, 14 feet. This lowest mill is not more than a half mile 
below (north of) the.upper mill. There may be five feet of fall 
lost between these mills; but I think less, or none. The total 
fall within the city limits (section 16) is said to be 85 feet, which 
must be nearly or quite correct. If a canal were cut across the 
base of the river’s extensive circuit west of Sioux Falls, excavat- 
ing about ten feet deep across bottom land for a mile, and some 
30 feet in depth for a quarter of a mile through the ridge of drift 
which extends southward in the west edge of the city, it is said 
that a fall of about 110 feet in total, or 25 feet more than now, 
would be obtained. 

The rock of Sioux Falls is the eyeienl Poisidechi quartzyte, simi- 
lar in texture, hardness, color (usually reddish-gray), bedding 
(frequently ripple-marked), and joints, with its outcrops in 
Nicollet, Cottonwood, Pipestone and Rock counties, and,at Dell 
Rapids. Its dip varies from a half degree to two or three de- 
grees, or a descent varying from one to five feet in a hundred, 
toward the south and south southwest. Allowing for its dip, the 
whole thickness of this rock exposed at Sioux Falls is approxi- 
mately 125 feet; it cannot exceed 150; it nowhere rises much 
(not more than 20 or 30 feet) above the river at the head of the 
falls. 

Quarries of this stone have been neni in small amount two 
miles west of Sioux Falls; two miles south of this city on the 
left (there north) side of ‘Gee Sica river, about a half mile from 


STATE GEOLOGIST. | 93 


it, this quarry yielding good stone; and, most of all, in the north 
part of Sioux Falls corporation. Hayden (in the Am. Jour. of 
Sci. and Arts, for Jan., 1867) says, in describing this formation 
at Sioux Falls: ‘‘A bout ten feet from the top of the rocks as seen 
at this locality, is a layer of steatitic material, mottled, gray and 
cream color, very soft, about 12 inches thick, which is used 
sometimes for the manufacture of pipes and other Indian orna- 
ments. * * * There are also beds of pudding stone, and the 
most beautiful illustrations of wave and ripple markings that I 
have ever observed in my geological explorations.’’ 

Glacial strie. .The surface of nearly all the quartzyte exposed 


at Sioux Falls is so waterworn that its glacial marks have been 


effaced. Considerable search afforded me only the following 
observations: About 20 to 25 rods north of the St. Paul & Sioux 
City (C., St. P., M. & O.) railroad depot, glacial strie, seen in'a 
half dozen or more places, mostly bear uniformly 8. 40° E. (re- 
ferred to the true meridian, allowing 10° for the needle’s vari- 
ation east of north); but on one surface here, six feet square, 
situated 10 to 50 feet distant from foregoing glaciated places, are 
very clear glacial strie, bearing due east. About a dozen rods 
northeast from these, striz were again found, on a smooth sur- 


_ face of rock about ten feet in extent, where they vary in their 


direction from due south to S. 25° E., these courses being seen 
on the same surface crossing each other. For the reasons set 
forth on pages 505 and 549, of vol. 1, final report, it is probable 
that the strie bearing south are the oldest, and that the strie 
bearing southeasterly and east are records of a progressive de- 
flection here of the ice-current toward the east, by the formation 
of a lobe in the ice-sheet of this first glacial epoch during its re- 
cession. How this would take place will be understood by re- 
ferring to Plate VI, in the Ninth annual report. ° 

Terraces. During the river’s excavation of its valley in the 
thick drift-sheet along the first six miles east of Sioux Falls, a 
well-marked terrace-plane was formed 60 to 75 feet above the 
present channel, portions of which remain as follows: One, 
about two miles long and 20 to 40 rods wide, on the northwest 
side of the river, 2 to 4 miles northeast from Sioux Falls; another, 
one and a half miles long and 30 to 60 rods wide, situated on. 
the south side of the river, about 33 to 5 miles northeast of 
Sioux Falls; and a third, or perhaps several, seen in the view 
down the valley within a few miles further southeastward. The 
first of these terraces, and probably the others, consists of till, 
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with frequent boulders on its escarpment or face, and in some 
places on its flat surface above; but mostly this upper surface is 
thinly covered with fluvial deposits of gravel and sand. 

Contour. Lakes and sloughs are rare or absent in all this 
region; I saw none. The surface is very smooth till, seldom 
having any covering of loess. The contour of this drift-sheet is 
quite different from that found upon the regions that were over- 
spread by the last ice-sheet; but closely resembles that of Pipe- 
stone and Rock counties. It is characterized by massive swells 
of varying hight, tending mostly from north to south, or more 
so than in other directions. The separate swells are usually 
from 25 to 50 feet above the intervening hollows or depressions; 
while areas a few miles apart vary sometimes 100 or 150 feet in 
their average hight. No drift deposits marked by the peculiarly 
rough and broken contour of our terminal and medial moraines 
were found in this region. 

Palisades post-office, store, and mill are in sections 30 and 31, 
T. 103, R. 47, at the middle of the south side of section 30, 
about four miles west from the state line of Minnesota. The 
‘‘nalisades’’ extend from the dam a half mile 
southwestward, the Split Rock creek being 
confined along this distance between vertical 
walls of the Potsdam quartzyte, 40 to 60 feet 

FIGURE 10. high, and from 50 to 150 feet apart. <A ‘‘rock 
island”’ rises like a tower in the middle of this gorge, about 20 
rods south of the mill, and 60 feet high, its top being seen with 
that of the walls at each side, which here attain their greatest 
altitude. | 

Palisades mill, C. W. Patten; fall, 23 feet; cable to mill, 212 
feet; hight from stream below the wheel to the mill, 55 feet. 
Split Rock creek is said to descend 72 feet in its four miles next 
above the southwest (lower) end of the Palisades. 

The rock here is the typical red Potsdam quartzyte, dipping 
two to three degrees, or about four to six feet in a hundred, to 
the south-southwest. This formation embraces in this vicinity 
two layers, each several feet thick, of compact, fine-grained, red 
rock, easily cut and polished, closély resembling the catlinite of 
the Pipestone quarry in Minnesota. The upper one of these 
layers is seen a quarter of a milesouthwest from the mill on the 
northwest side of the creek, where it has been quarried and is 
called ‘‘slate.’”’ Its vertical exposure in the quarry is seven 
feet, but its base, though probably not much deeper, is not seen. 
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It lies in sheets from an eighth of an inch to six inches thick, 
dipping about two degrees 8S. 30° W. The plane of this bed, 
prolonged northeastward, passes just above the top of the Pali- 
sades. The lower one of the two layers mentioned is called 
‘‘pipestone,’’ and is scarcely inferior in quality to that of the 
Indian quarry in Pipestone county. This bed is exposed about 
five rods south of the dam and some thirty rods east of the mill, 
where it is seen to have a thickness of at least four feet (it may 
be as much as seven feet thick) divided in sheets, from a half 
inch to three or four inches thick. It here dips 6° or 7°, or ten 
or twelve feet in a hundred, 8. 60° W. The unusual steepness 
of this dip, as compared with the average and nearly uniform 
dip of the whole formation in this locality, is doubtless due to a 
local displacement of very small extent; for the floor of quartz- 
yte, on which this pipestone lies, varies in its inclination, within 
three or four rods away from this bed, to the average dip of 
about two degrees. At the bottom of the wheel-pit of the mill, 
30 rods west from this pipestone quarry, the top of this pipe- 
stone layer, having the same fine quality, was excavated to a 
depth of six inches. The top of this layer in the wheel-pit was 
12 or 14 feet lower than its base at its exposure near the dam. 
This pipestone layer is thus contained in the quartzyte very 
nearly at the water-line of the creek in the Palisades, being 60 
_ feet, approximately, lower than the similar bed called ‘‘slate.’’ 

Twenty rods east of the dam at the Palisades, and about 20 to 
25 feet above this dam, is an excavation (made to get material for 
building the dam) into ‘‘chalk rock,’’ which is thus exposed 
with a vertical thickness of four feet (though its base is not seen) 
and along an extent of about 50 feet, dipping the same as the 
quartzyte, about two degrees, or some four feet in a hundred, 
to the south-southwest. It occurs in sheets or layers, which 
vary from a quarter of an inch to two inches in thickness; and 
these are much traversed by joints, whereby this rock is divided 
into a multitude of small rhomboidal pieces, usually a few inches 
(seldom a foot) long. The upper part of this bed is soft, being 
scarcely harder than many shale beds, and is whitish, often 
quite white; it gradually changes below to a pinkish color, and 
at the same time becomes harder and exhibits fewer joints in its 
lower portion. In fineness and microscopic homogeneity of 
texture, it is closely like pipestone (catlinite), which it also 
probably resembles in chemical character (see Prof. Dodge’s 
analysis, p. 203, Tenth an. rep.), not being calcareous, so that its 
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name, applied by ,Mr, Patten, is a misnomer. This ‘ chalk- 
rock’”’ is not seen in contact with the quartzyte or other bed- 
ded rocks; but its conformity in dip withthe Potsdam formation, 

so extensively exposed in its immediate vicinity, makes it high- 
ly probable that it is a layer inclosed in the quartzyte. It lies 
in the line of continuation of the closely contiguous ‘‘pipestone,’’ 
and may be only a changed portion of that bed, perhaps having 
come into its present condition by weathering. If this ‘‘ chalk- 
rock’’ is ground to powder and then wetted, it dries in a hard 
mass, having about the same hardness as in its original bed. 

The following is reported by Mr. C. W. Patten, of the Pali- 
sades: About six miles south of this place, or four or five miles 
above (N. N. E. of), the mouth of Split Rock creek, rock [Cre- 
taceous?] in many respects similar to this ‘ chalk-rock,’”’ per- 
haps harder, all of it whitish as the ‘‘chalk’’ is only at its top, 
occurs in thicker and more compact layers, and has been con- 
siderably used for building. It iscut into dimensions by a com- 
mon saw; and in weight it is much lighter than the ‘ chalk- 
rock’”’ of the Palisades, so that a cord of it can be drawn by 
two horses. It forms a stratum at least eight feet thick, and is 
in layers from 4 to 8 or 10 inches thick ; it is divided by joints 
with about the frequency desirable for convenience in quarrying. 
Its exposures (it is thought that the red Potsdam quartzyte is 
not seen in that vicinity), are between 5 and 20 feet above the Split 
Rock creek; and it is quarried at two places, or more, partly 
upon each side of the creek, which there is api 75 feet 
lower than at the Palisades. 

No such rock, nor anything comparable with it, is found asso- 
ciated with the Potsdam quartzyte, either in Dakota or Minne- 
sota, north and northeast of the Palisades. No fossils have been 
seen in the ‘‘ chalk-rock,’’ nor in any portion of the Potsdam 
formation, at the Palisades, by Mr. Patten, who has excavated 
several hundred loads of the ‘‘chalk”’ for his dam. Excepting 
the beds thus called ‘‘slate,’’ ‘‘pipestone’’ and ‘‘chalk-rock,’’ 
the two former of which are clearly seen to be layers in the 
Potsdam formation, all the extensive exposures of its beds at 
the Palisades are the ordinary quartzyte, having its usual char- 
acters in respect to color, hardness, bedding and joints. No 
conglomerate was observed here; ripple-marks were seen on 
the bedding-planes in a few places. Rarely this stone, probably 
through the influence of weathering (perhaps in preglacial ages), 
has a soft and somewhat friable structure; this has been noticed 
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by Mr. Patten in some outcrops within a quarter of a mile from 
the Palisades; and four miles to the northeast a somewhat soft, 
pinkish sandstone (probably an altered form of this quartzyte) 
has been encountered in digging wells. The next exposures of 
the Potsdam quartzyte south of the Palisades are reported to 
_ be nine or ten miles distant, at the east side of the Sioux river, 
on the upland. Only a few miles further south, this quartzyte 
outcrops in the extreme northwest corner of Iowa. 

The ‘‘ Devils Gulch”? is two and a half miles north-northeast 
from the Palisades and is a similar canon-like gorge, a half mile 
long, at the east side of Split Rock creek, on a trifling tributary. 
Its walls of rock are vertical, 30 to 50 feet high, and from 8 to 
75 feet apart, with pools of water ten feet deep in the bottom of 
the gulch. The rock here is typical Potsdam quartzyte, dipping 
two and a half or three degrees (four to five feet in a hundred) 
towards the south-southeast, or, more exactly, 8S. 30° E. Here 
some parts of the walls, as also at Dell Rapids and the Palisades, 
are so intersected by vertical joints, nearly at right angles and 
from six inches to two feet apart, that the wall resembles an- 


- cient masonry, the separate rocks being rounded at the edge by 


weathering. It is also not uncommon to find places at the sur- 
face of this rock, where it similarly resembles the square paving 
blocks of stone sometimes used for streets. The Palisades and 
this Gulch seem to me equal in picturesqueness ; both being 
worth going far to see, especially in this region of infrequent 
rock exposures. 
-_No glacial stris were observed at the Gulch nor at the Pali- 
sades. . 
13 
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XII. 


CHEMISTRY. 


REPORT OF PROFESSOR DODGE. 


THE UNIVERSITY OF MINNESOTA, 
CHEMICAL LABORATORY. 
MINNEAPOLIS, MINN., Oct. 6, 1884. 
Professor N. H. Winchell, 

DEAR Srr: I herewith report to you the results of the an- 
alyses made by the chemical department for the state geological 
survey since my last report. The present report comprises the 
analyses of nineteen siliceous rocks, numbered in the chemical — 
series from 148 to 166 inclusive; also the analysis of a sample of 
impure graphite, and the analyses of two samples of water. 

These analyses have been made almost wholly by Mr. C. F. 
Sidener, now instructor in the chemical department. 

Very respectfully yours, 
JAMES A. DODGE, 
Prof. of Chemistry. 


Chemical series No. 147. The water of Big Stone lake. The 
composition of the mineral matter dissolved in this water has 
been found to be as follows: 


Parts per million. Grains per gallon. 


STR ccnncars vay shoes chupvohonenkses nd penta tsneanonrmennanes ea 106.50 6.2090 
Carbotiate Of 19006 <i... hs cinch vosouneh sense stanaateacae viens 2.20 .1283 
Calcitiin CAarbaOnete.,. 2. .1i<c..5. vecangbescactiesednselcquaee 110.50 6.4455 
Magnesium carbonate...............s.se0es ebb sakbh “edaaw 63.00 3.6748 
Magnesinm stipnate .... 0s... iessaseasteer arventonsendes 148.05 8.6358 
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Sodivgats MMOGs 556 ois - 0<cssesncnstedeudccyeeeeevebacauaien 95.63 5.5781 
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553.48 32.2814 
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The ainount of organic maniter was such as to requi re 1.32 parts 
oxygen per million parts of water for its oxidation. Yet this 
amount is not very excessive, being rather less than that in the 
Mississippi river just above this city. 

_ The water is remarkable for the large amount of sulphates; 
also for a rather large proportion of silica. 
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Ohem. series No. 167. Sample of impure graphite, from near 
Aitkin. eee 


CAL DOE CRIB DIIGE). bs sbivnvunbabecsuiensynvadecaeseseory sense 41.28 per cent. 
RECA ED «5c .iiscovcas Fisddeis susie Bian Ge 43.23 
Oxide Gf .ir0n, FUL 4 diivcessstiers Wideds Kdirvdwpteedd 2.02 + <1" 
Alumina, Al,O,.....006 desandioncdssiccees Cidade babbn obese 26:70: f° 
BATE, CAO). ines c stars capa vay eunyncs ey ovwwerantcans Sein She cbikee O46...5° 
WEBS MeO is iss sadeilens she sesadesievedesvocuntabeysve AG: Ft 
Undetermined matter. .:.....6:.:<:6s0s vevoscesesveesseeeces B.202° 4 
100.00 


Chem. series Nos. 168 and 169. Brine from the Humboldt salt 
well. 


Parts per Grains per 


Ingredients dissolved in the water. million. gallon, U. S. 


eee is deccesalh 208.5 12.15 
ST EDAD ccd hcnc hy cae doadyubiiaces eves sviesias Coepetete 40.9 2.38 
MMT OF IPOD, POCO... cc isce'sssseescsesceccnever ene 18.56 1.08 
BPMOE OF PIG, CARO icici ciccs cease sce seveescsescode 1,990.2 116.08 

Sulphate of magnesia, MgSo4................ceceeeeee eee 1,236.4 71.12 
Carbonate of magnesia, MgCog..........csc0s sovee: coeee 1,347.5 78.60 
Chloride of magnesium, MgCl...............sceseeeeeeees 1,567.6 91.44 

Chloride of calcium, CaCl,.........:.cccrsecseeeseesneeess 2,684.0 156.55 
Chloride of potassium, KCl................csscccsesesseees 724.3 42.26 
Chloride of sodium, NaCl............ ....cse00 sabewip nels 47,402.5 2,764.99 
MMIII IC OME si Gi sic. a sab biscecc css sauecedkennasceunarenses ORRMOOB. 250: Gal eetyeenas 

PR IOUEE WOLNOG, s tev iors cette crs sc casansss'ccets Gis eoteeeiete veo 57,220.46 3,336. 65 


Proportion of common salt, NaCl, in the total dissolved solids, 
82.8 per cent. The samples from the depths of 180 feet and 450 
feet were united, and the analysis above expresses the composi- 
tion of the brine thus obtained. That from the depth of 450 
feet was apparently some stronger in sodium chloride than that 
from 180 feet. 


Chem. series, No. 170. Analysis of water of the Mississippi 
river taken at Brainerd: 
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Parts per Grains per 


Ingredients dissolved in the water. million. _gailon U.S. 


BELLGR, Big 4s. 5hs <: 500 0. vecney MUN NaaibE Ua dodba eerenbreraerss 18.2 1.0616 
Alum bats Ales i<-dsaiesdssneabecsinribawatalvelees ueannees ; 3.9 0.2275 
Carbonate of iron, FeCog ...........6+ ceickiaeCudias dk ahaa 4.205 0.2453 
Carbonate’ of limae;: CaQo ¢ iscas> > asians) nacte venkoo nie res 111.07 6.4787 
Carbonate of magnesia, MgC0.g.......cesseceeesesereeeees 27.72 1.6169 
Carbonate of potash, K .C0,....cssssscossoseprensproecssess 6.0 0.3499 
Carbonate of soda, Na, Cog....scccaceccsnvesosseresersesees 19.36 1.1292 
Sulphate of soda; (NG@p804...s0»essrdraseaasquantenesac.cee tes 3.0 0.1749 
Chloride of ‘sodium: NaOCl cisivcescsisGcsbeansapeasionsce 1.5 0.0875 
Nitrates... 060 (iWditabiareccvssbovehessdedsidesnshaghseeuns aces traces traces 
PRMD TR Ooo 94s svikac cages covciertaassipbceeres igiesne slight traces slight traces 
QL BOWI Siass iii sacs anvewbderna bens vakinnuehslinthoecnsp 194.955 11.3715 
Parts per million 


Oxygen required for the oxidation of organic matter by the 
WOOUTTIAMIATNASE GRBs isc scp csevasainrasenasetes cies cpoccstacce tea cucu 1.28 


Chem. series, No. 171. Assay of a sample of ore for gold and — 
silver. 

Results: Gold none; silver none. 

Chem. series, No. 172. Assay of a sample of ore for golds and 
silver. 

Results: Gold none; silver 5,, Troy ounces per ton of ore. — 

Chem. series No. 173. Supposed fossil shells in catlinite. (See 
before, page 103.) : 


Notr.— The foregoing substances were derived as follows: 

No. 147. Water from Big Stone lake, obtained by C. L. Herrick. 

No. 148. Geol. survey number 1 B.; finely crystalline red syenite. Du- 
luth. 

No. 149. Geol. survey number 7; finely crystalline brown syenite. ‘Du- 
luth. 

No. 150. Geol. survey number 19; crypto-crystalline, or amorphous, yet 
sparsely porphyritic with red feldspar Aised slightly amygdoloidal with arenes 
Duluth. 

No. 151. Geol. survey number 46; fine dark rock, thickly porphyritic with 
red feldspar, from Brewery creek. Duluth. 

No. 152. Geol. survey number 68; ‘‘streamed,’’ light red, metamorphic 
rock, with translucent laminations and specks. From near London. . 

No. 153. Geol. survey number 74; brick-red, rather fragile, apparently 
gritty and subcrystalline. At the mouth of Passabika river. 

No. 154. Geol. survey number 117; ‘‘ Two Harbor rock,’’ crypto-crystual- 
line, brown, conchoidal fracture, heavy. 

No. 155. Geol. survey number 124; purplish red granite, from the west 
bluff at the entrance of Beaver bay. 
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No. 156. Geol. survey number 127; gray quartzyte, mouth of Beaver 
creek, Beaver bay. 

No. 157. Geol. survey number 134; red granite, from the third island 
below Beaver bay. 

No. 158. Geol. survey number 139; rock of the bulk of the Great Pali- 


sades. 
No. 159. Geol. survey number 140; red, laminated, or ‘‘streamed,’’ at 


the base of the Great Palisades. 

No. 160. Geol. survey number 149; red, shaly, sandrock, associated with 
conglomerate, half a mile below the first falls of Baptism river. 

No. 161. Geol. survey number 161, A; brown, aluminous vein-rock, crys- — 
_ talline (?), from trap-rocks at the town line between ranges 5 and 6 (on sec. 
36), east of Pork bay. 

No. 162. Geol. survey number 203; the red rock at Grand Marais, furn- 
ishing the pebbles of the beach. 

No. 163. Geol. survey number 262; slaty, pinkish quartzyte, at the head 
of Wauswaugoning bay. 

No. 164. Geol. survey number 285; red crite, from the first island N. 
_W. from Belle Rose island, south of Pinson point. 

No. 165. Geol. survey number 555; red sandstone or quartzyte, fine 
grained, from the north side of Siskiwit sothi. Isle Royale, formerly quarried 
for building stone. 

No, 166. Geol. survey number 809; red shale, from the quarry at Fond 
du Lac, resembling the pipestone of southwestern Minnesota, but softer and 
more sectile. 

No. 167. Graphite from the vicinity of Aitkin, from Mr. —— Palmer, 
said to be from a well which struck the rock at 18 feet, situated two miles N. 
W. fom Aitkin, apparently in a bed in the rock of the region. 

No. 168. Brine from the Humboldt well, in Kittson county, from thedepth 
of about 180 feet; artesian. 

No. 169. Brine flowing from the large pipe at the Humboldt well, from the 
sandrock at the depth of 450-500 feet. 

No. 170. _Water from the Mississippi river at Brainerd, obtained by Dr. 
Howe in August. 

No. 171. Iron ore, from Mayhew lake, north of Grand Marais. 

No. 172. Rotted trap-rock, from T. 64.7 W., sec. 23, supposed to contain 


- gold. From FE. M. Fowler. 


No. 173. Small slab of pipestone, Museum register number, 5,559; to 
scrape off the supposed fossil shells‘and test for phosphorus or lime. 
‘ N. H. WINCHELL. 
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XIV. 


MINNESOTA GEOGRAPHICAL NAMES DERIVED 
FROM THE DAKOTA LANGUAGE, WITH 
SOME THAT ARE OBSOLETE. 


BY PROF. A. W. WILLIAMSON. 


[NorrE.— Pronunciation is indicated by respelling the word in a phonetic 
alphabet identical with that of Dr. Riggs’ dictionary, except that the digraphs 
ch, gh, kh, sh, and zh, are used for his dotted c, g, k, s, and z, and only one 
form ofn. A as in far; e asa in fate; i as in machine; o as in note; u as in 
rule; ch as in charm; kh as German ch; gh subvocal of kh, i. ¢., continuant of 
g; zh as z in azure; t, k, p, w, h, s, and z as in English; b and m nearly as in 
English, but made nearer together; n and d approach each other still more, it 
being difficult for an unpracticed ear hearing some words spoken by some Indi- 
ans to determine which of the two is used; n when it ends a syllable is sounded 
as Canadian voyageurs sound n in bon, much more strongly than the same 
sound is given by Parisians. Most Dakotas very slightly nasalize all their 
vowels, and in the case of a succeeded by k this nasalization is quite percept- 
ible to a practiced ear; as, however, it is an entirely different sound from the 


nasal represented by n, it is obviously improper to confuse words by represent- | 


ing it in the same way, and being an accidental sound of no etymological value 
and scarcely perceptible in pronunciation, it does not seem desirable to repre- 
sent it at all. That we should write Makato instead of Mankato is evident in 
this, that maka means earth and manka skunk, and no Dakota in saying blue 
earth would in any case use the strong nasal sound represented by n, and which 
if used would lead the hearers to suppose he meant, blue skunk. It is said 
that Fremont (Nicollet’s map) wrote Mahkato and the h was changed to n by 
a broken type. ] 


Anoka (anoka),—on both sides; name applied by founders to 
the city laid out on both sides of Rum River, and since applied 
to the county. : 

Chaska (chaske),—first born child if a son; applied to the vil- 
lage by its founders. | 

Chapah (chapa),—beaver; the Dakota name of Beaver creek, 
a tributary of the Minnesota, and still retained on old maps. 

Chanka sndatatah (chanka sdata),—chan, wood; ka, kindle; 
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sdata, feeble; the name applied to the Big Sioux river on Nicol- 
let?s map, as given by the Dakotas, but I think not in use of re- 
cent years. The Dakotas still call the Firesteel, a tributary of 
the James, or Dakota, Chanka. 
_ Chanshayapi;—chan, wood; sha, red; ayapi, are on; Redwood 
_ river; so called by the Dakotas on account of the abundance of a 
_ straight slender bush with red bark, which they scraped off and 
_ smoked, usually mixed with tobacco. This name is spelled by 
‘Nicollet Tchanshayapi. 
- Chetanba wakpa (chetanbe wakpa),—chetan, hawk; be, nest; 
wakpa, river or creek; Hawk creek, a tributary on the north 
side of the upper Minnesota. 
_ Cokato (chokata),— choka, the middle; ata, at; the name of a 
station on the Manitoba Railway. 
Chokio (chokaya),— the middle; the name of a station on the 
H. &. D. Ry. | 
Dakota (dakota),—alliance league; the name by which the 
Dakotas called themselves; now applied to the territory, to a 
county, and to a village in Minnesota, ete. Lakota, a village in 
North Dakota, is the same word in the Titon form. 
s Eyota (iyotan),—greatest, most; name of a town in Olmsted 
county. 
_ Hoghanwanke kin,—hoghan, fish; wanke. lies; kin, the; the 
place where the fish lies, the Dakota name of the St. Croix. For 
legend see Neil’s Minnesota, p. 94. 
_ Hokah (hutkan), —root; the Dakota name of Root river, re-_ 
tained on old maps, and now the name of a village in Sse 
county. 
__Imnizha ska,— imnizha, ledge; ska, white; the Dakota name of 
‘St. Paul, given on account of the white sandstone cropping out 
in the bluffs. 

Intpah (intpa or inkpa,—k aid t interchangeable before p),— 
end; the Dakota name of Lac qui Parle creek, spel into the 
river at the end of the lake. 

Inyan tankinyanyan,—inyan, stone; tankinyanyan, big; the 
Dakota name of Big Stone lake. The name is translated on 
Nicollet’s and other old maps. It is so named on account of the 
large number of drift boulders along its shores. 

Inyan sha,—inyan, stone; sha, red; the Dakota name of Red 
_ Rock, near St. Paul. A few rods from the river, near the house 
of Mr. Ford, an early settler, was a large egg-shaped syenite 
_ boulder, believed by the Indians to be the abode of a powerful 
. 14 
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spirit, which they worshiped by keeping the stone carefully 
painted red, and by offerings of food. Every stone and every 
other natural object was believed by the Dakotas to be the abode 
of a spirit, but hard, egg-shaped stones only were worshiped. 
Ipakshan, —crooked; Mdeipakshan, crooked lake, another 
name given to Big Stone lake, referring to its shape; wakpa 
ipakshan, crooked river; the Dakota name of the Big Sioux river. 
Isantamde, knife lake; one of the Mille Lacs, found with vari- 
ant spellings in the Dakota form, and translated, on old maps. 
Isanti (isanati or isanyati),— isan, knife; ati dwell on or at; 
the Dakota name of the part of the nation occupying Minnesota, 
and comprising the Sissetons as well as those now known as San- 
tees; it is supposed the name was given as this lake was their 
chief location for a time on their westward journey; the name 
of a county. 
Ishtakhba,—ishta, eye, khba, sleepy; the name of an eminent 
Dakota chief, a firm friend to the whites, who was the first signer 


of the treaty of 1851. The name was probably applied to Sleepy — 


Eye lake about 50 years ago, when his band planted there. 
Nicollet’s map names it Sleepy Eye lake; it is now also the name 
of the village near it. 

Iyedan (iyedan),—mde, lake; iye, speaks; dan, diminutive 
suffix, forms mdeiyedan, the Dakota name of Lac qui Parle, 
given as iyedan lake on old maps; it is very uncertain how it 
received the name; one tradition says from an echo on its shores; 
but it is doubtful if any such existed; another tradition is that 
when the Dakotas first came to the lake voices were heard, but 
they found no speakers; some think the word has cue its 
form. 

Iyakhba,—sleepy ones; the name of the Iowa Indians oni the 
country occupied by them. Early explorers state that this is 
the Sioux (Dakota) name. It is probable that 200 years ago the 
Santees pronounced this word as the Titons now pronounce if, 
Iyakhwa. As the kh is a sound not found in French it was 
often omitted, and usually expressed by h, if at all, which occa- 
sionally occurs. The spelling Ayavois, as given by Le Sueur, is 
as near to this word as could be expected. 

Izuza (izuza),—whetstone; the Dakota name of Whetstone 
creek, a tributary of the Upper Minnesota; the Dakota form is 
retainél on Nicollet’s map. 

Khakha,—falls; the Dakota name of St. Anthony’s Falls, as 
pre-eminently the falls. 


= aes es 
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Khakha wakpa,— falls river; the Dakota name of the Missis- 
Sippi river. : 

Kandiyohi (kandiyohi),— kandi, buffalo fish; y, euphonic; o/i, 
arrive in; name of the lake which still retains it, since given to 
the town and county. | 
~ Kanpeshka (kanpe ska),—name of a round, curved, white 
‘medal, made of shell and worn by the Dakotas, and probably 
given to the lake a little west of the boundary on account of suit- 
able shells for making these ornaments which were found there. 

Kaposia (kapozha, the p written by Dr. Riggs with a dot sub- 
script to denote a peculiar palated modification),—light; the 


q name of Little Crow’s band, and the site of their village four 


miles below St. Paul on the opposite side of the river. The 
name was given in honor of their skill in the favorite game of 
lacrosse, in which one band played against one, or sometimes 
against two others, for large stakes. Success depended largely 
on swiftness (lightness). 

Kasota (kasota),— clear or cleared off; the name sometimes ap- 
plied by the Dakotas to the naked ridge or prairie plateau south 
of the village of that name, and now applied also to a creek 


P running through it. 


~ Mahtomedi (matomde),— mato, the gray bear, wrsus maritimus, 
mde lake; the Dakota name of White Bear lake, now the name 
of a camp situated on it*. 

Mahtowa: mato grizzly bear; wau, one; name of a station on 
Duluth Railway, north of Hinckley. 

Mankato (makato),— the Dakota name of Blue Earth river, 
the name of the city as now spelled would in Dakota mean blue 
skunk (see remarks on pronunciation, ante). 

Mayawakan (maya wakan),— maya, steep banks; wakan, won- 
derful, sacred, mysterious, here properly translated remarkable; 
the Dakota name of the Chippewa river, tributary to the Min- 
nesota; the Dakota form is given on many old maps. It is said 

that Chippewa is our translation of the Dakota work Khakha- 
tonwan, dwellers at the falls, 7. e., Falls of St. Mary, and that it 
was applied because the Dakotas sometimes spoke of it as the 
river down which they came. 

Mdewakanton,— dwellers at the lake; a name applied to the 
part of the Santees occupying eastern Minnesota and western 
Wisconsin, said to have been given because they still continued 
_ for a time on lake Superior after the other Dakotas left it. 


* A well-known summer resort, near the village of White Bear lake, near St. Paul. 
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Mdechan,—mde lake; chan wood, Wood lake; the Dakota 
name of the lake where General Sibley gained the decisive vic- 
tory over the rebel Dakotas, Aug. 23, 1862. 

Mdehdakinyan,—lake lying crosswise; the Dakota name of 
lake Traverse, it lying crosswise to Big Stone lake. 

Mde Minnesota (mde minisota),—-sky-tinted lake, or having 
water nearly clear, but with a slight whitish tint; the Dakota 
name of Clear lake near Fort Ridgely; the Dakota form is given 
on some old maps.. 


‘x 

Fat’ 
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Mdeyata,— mde, lake; ata, at; at the lake; thisexpressionwas _ 


used by the Dakotas in speaking of lake Superior, regarded by 
them as pre-eminently the lake, and so not specially named. — 

Mde tanka, great lake, signifying the ocean, of which they 
retained distinct traditions. 

Mdeyatanka,— mde, lake; ya, they Speak, say; tanka, large; 
the lake spoken of as large; the Dakota name of Ottertail lake. 

Mendota (mdote),—the mouth of a river; name of a village 
at the junction of the Minnesota and Mississippi. Those living 
at a distance usually spoke of it as Khakhamdote, junction with 
the Falls river, 7. e. the Mississippi river. 


Maka re ozey (maka khe oze),—yellow banks; the Dakota. 


name of the Yellow Banks river, a tributary of the upper Min- 
nesota. 


Magha tanka,—big goose, i. e. swan; the Dakota name of — 


Swan lake, Nicollet county. 

Minneapolis, —mini, water; polis, Greek for city ; how the a 
got in seems very uncertain, some regard it as merely euphonie, 
others as the Dakota prefixed preposition a, on, others as an 


abbreviation of the Dakota kha, falls, while still others, but I~ 


think with little plausibility, derive it from the Greek. 

Minnehaha (minikhakha),—mini, water ; kha kha, falls; kha- 
kha is derived from kha, curl, being the frequentative form 
used with mini, water, meaning falls ; used with 7 mouth, mean- 
ing laughing. To translate Minnehaha, ‘laughing water,’ 
though not strictly accurate, is certainly an allowable poetical 
license ; the name of the well known cascade near Fort Snelling; 
the Dakotas usually called it, chistina, small, in distinction 
from St. Anthony’s falls. 

Minneinneopa, or Mineopa, (mini inonpa), mini, water imonpa, 


second; the name of a beautiful cascade near Mankato, so called | 


econtta the second of two falls near together. 
Minneiska (mini ska), —mini, water ; ska, white; the Dakota 


eke = 
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rh, name of the creek so called; as well said by Rev. A. L. Riggs 
_ ““theihas no business there,’ yet it dates back to Nicollet’s 
map. 

-Minneota (mini ota),—much water, a station on the Winona 
and St. Peter Railway, said to be so named by an early settler 
on account of an abundance of water flowing into his well. 

- Minneola, — mini water ; ola, Latin diminutive, said to have 
been invented as a parody on Minneapolis, and applied toa 
township in Goodhue county, as the settlers thought its eupho- 

nious sound typical of the beauty of the country. 

Mini wakan,—the wonderful water; the Dakota name of 
-Devil’s lake, said to have been applied on account of its being 
so large, and having no outlet. Wakan is persistently trans- 
lated devil by many frontiersmen, but it is in no case used in 
that meaning. In namesit is nearly always an adjective, mean- 
ing wonderful, remarkable; in other cases as an adjective, it 
means mysterious, sacred; as a noun it always means god. 
" Minnesota,—(nini sota), water nearly clear but slightly 
' clouded, as that in the Minnesota river, so called by the Dako- 
. a tas. This river is on old maps called St. Peter’s, a name given 
__ by the French explorers. | 
| a - Minnetonka (mini tanka),—great water; the name of the 
y beautiful lake and summer resort near Minneapolis. 
' _-Minnewashta,--minne, water; washte, good; name of a lake 
; i known as ‘‘ White Bear Lake,’’ then ‘‘ Lake Whipple.”’ and 
' since changed to Minniwashta, by act of the legislature, situa- 
ted in Pope county, near Glenwood. 

_ Okabena (hokahbena),—hokah, heron; be, nests; na, diminutive 
_ suffix; the nesting place of the herons; the name of the lake at 

_ Worthington. 

_  Okaman (hokahman),—hokah, heron; man, nests; the name 
__ applied to mills near Lake Elysian, said to have been applied by 
. the Dakotas to the same site. Man and be are variant forms of 
the same word. The loss of the h in these two words is ac- 
counted for by the lighter stress laid on this sound by Dakotas. 
a Okheyawabe, —okhe, hill ; yawabe, referring to its being much 
_ visited ; the Dakota name of Pilot Knob, back of Mendota. 
4 Oiyuweghe,—the crossing; the name given by the Dakotas 
_ to Travers des Sioux, because they usually crossed the Minne- 

_ sota here, in going from the upper to the lower villages. 
Omaha,—the Dakota name of the Omaha Indians; applied to 
a small creeek in Southwestern Minnesota, on old maps. 
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Ojata (ozhate),— forks; the name of astation near Grand Forks. 

Owatonna (Owotonna),—straight; the Dakota name of Straight 
river, on which the city of Owatonna is situated. 

Pajutazee (pezhihutazi, abbreviated from Pezhihutazizi ka 
pi), — peji, generic name, including grasses and all other erect 
plants without wood stems; huta, root; zi, yellow; kapi, they dig; 
diggings of yellow plant root, or yellow medicine diggings; the 
Dakota name of the Yellow Medicine river, written by Nicollet 
Pejuta zizi; the name as first spelled was the name given by Dr, 
T. S. Williamson to his station, and is found in this form ona 
number of maps. 

Ptansinta,— probably of ptan, otter, and sinte, tail; the name 
of the Dakota village at the head of lake Traverse. 

Re ipa (khe ipa),—Khe, hill or ridge; i, prefixed ie oe 
to; pa, head; the Dakota name of the ‘‘head of the Coteau.’’ 

Remnicha (Khemnichan),— Khe, hill; mni, contraction of mini, 
water; chan, wood; the Dakota name of Red Wing, given on 
account of the union of these features there; applied also to Hay 
creek flowing into the Mississippi there. 

Sappah (sapa),— black; the Dakota name of Black river, Wis- 
consin. 

Shakopee (shakpi),—six; the Dakota chief of the band for- 
merly occupying the site of this city was Shakpidan, Little Six. 
The usual Dakota name of the band was Tinta tonwan, Dwellers 
on the prairie. 

Shunkasapa,— shunka, dog; sapa, black; Black Dog, a Dakota 
chief, and name of his village near Hamilton station, Omaha 
Railway. 

Sisseton (sisin towanyan),— sissin, fish scales; towanyan, village; 
the most numerous clan of the Santee Dakotas. They occupied 
in common with the Wahpetons, nearly all Minnesota west of 
Carver, except the extreme northern part. The name was given 
them when they were further east, living principally on fish, and 
in one village. 

Tamaha— pike; the Dakota name of Hudson; for legend see 
Neil’s Minnesota, p. 94. 

Tanpayukedan— tanpa, white birch; yuke, is there; dan, dimin- 
utive; the Dakota name of Birch Cooley, where our forces under 
Maj. Brown fought a disastrous battle in 1862. 

Tchanshayapi, see Chanshayapi. 

Tintah (Tinta),— prairie; a station on the Manitoba Railway. 

Tintatonwan, see Shakopee. 
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Tipsinna,—a farinaceous bulbous root, a much used and highly 
prized article of food; the name applied to the Pomme de Terre, 


_orapple river. The French is a translation from the Perens; 


the English a mis-translation from the French. 

Wahnatan (waanatan),— he who makes an attack; a celebrated 
Sisseton chief, formerly the name of a county in Minnesota. 

Wabasha (Wapahasha),—red battle-standard; as wapaha is 
also used to mean hat, this is sometimes incorrectly translated 
“‘Red Hat;’’ the name of the chief whose land occupied the 
country below lake Pepin and had their village on Winona prai- 
rie, which was for many years called ‘‘ Wabashaw prairie” by 
steamboatmen and early settlers; it is now the name of a city 
and county, but the oft repeated statement that this was his resi- 


- dence is erroneous. 


Wacouta (wakute),—he shoots; the name of the chief whose 
band was located at Red Wing; the name of the railway station 
next south of Red Wing. 

Wahpeton (wakhpetonwan), wakhpe, leaves; tonwan, dwell, 
dwellers among the leaves, one of the four Santee clans; (see 
Sisseton), a town in Dakota. 

Wahpekutey (wakhpekute),— leaf shooters, the smallest of the 
four Santee clans. They lived chiefly in the valleys of the Blue 
Earth and Cannon. 

Wakinyan oye,—the thunderer’s track; given by Nicollet who 

translated it lightning’s track; the name of three small lakes 
near Big Stone lake. The Dakotas say that these tracks were 
made by the infant Thunder-god, probably the most worshiped 
of their deities. 
_ Waraju,—wagha, cottonwood; zhu, pour, plant, etc.; the name 
applied by the Dakotas to the Cottonwood and Little Cottonwood 
rivers on account of the Cottonwood groves so frequent along 
them. The word little is, in Dakota, chistina, and placed after 
the noun. 

Watonwan,— this word might mean ‘‘I see,’’ or ‘‘he sees,” 
intransitive; it may have been applied to this branch of the 
Blue Earth as being a prairie country and presenting a good 


prospect, but it is uncertain whether this is the meaning on 


which the appellation was given; the Dakota name of the river, 
now used for the county, also, 

Waseca (wasecha),— rich, especially in provisions. I was in- 
formed in 1855 by a gentleman who was a stranger to me, 
who professed to be one of the first settlers, that this name was 
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given in response to inquiries as to the Indian word for fer- 
tile, and adopted as a name. In Dakota writing and books 
the word waseca is spelled as we spell the name, and is a 
word likely to be given in answer to such a question. The soil 
is also very fertile. I have since several times seen it stated in 
print that the word is a corruption of washichun, white man, 
given on account of a solitary white man residing there, but I 
am unable to ascertain that there was any such resident, or that 
any Dakota ever gave the place this name, and think the first 
derivation much more probable. It is the name of a city and 
county. 

Wasioja (wazi ozhu),— wazi, pine; ozhu, place in, ete.; the 
Dakota name of the Zumbro river, given on account of the scat- 
tered pines; retained on old maps and applied by the whites to 
a village in Dodge county. 

Wastedo,— washte, good; do, emphatic particle; name os @ 
post office in Goodhue county. 

Waubay (wabe),—place of hatching of birds; name of a lake 
and town west of Millbank, Dakota. 

Wayzata (wazi yata),—wazi, north (also pine), ata, at; the 
name of the station at the north end of Lake Minnetonka. 

Winona (winona),—first born if a daughter, diminutive of 
wino woman; the name of the city built on what was formerly 
called ‘‘ Wabashaw’s prairie.’?’ The name of the band was K7- 
yuksan, breakers in two, or violators, so called because they vio- 
lated the custom forbidding relatives, however distant, to marry. 

Yankton (ihanktonwan),—end village; the clan of Dakotas 
formerly occupying the southeast part of Dakota. It is said that 


this name was given when their village was at the west end of 


Lake Superior, but this is uncertain. 

In preparing the above I am greatly indebted toan able article 
in api Oaye, January, 1883, by Rev. A. L. Riggs, and to in- 
formation obtained from my father, Dr. T. 8. Williamson. 

A. Waa 
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XV. 


ENTOMOLOGY. 


BY QO. W. OESTLUND. 
MINNEAPOLIS, MINN., April 1, 1885. 
Prof. N. H. Winchell, State geologist: 


There is probably, at present, not a crop in this state more 
threatened and injured by insects than the cabbage. It is for 


_ this reason that I submit the following list and notes on insects 
- injurious to the cabbage, as they were observed last summer on 


the experimental farm of the State University, incomplete as 
they may be when applied to the whole state, being the obser- 
vations of but one season and confined to one county. Still, I 
hope they may have some value to the farmer and gardener in 
their endeavor to become familiar with and to d6vercome these 
pests; being the first record of several of these insects as occur- 


ring in Minnesota, they will also have their scientific value. 


INSECTS INJURIOUS TO THE CABBAGE. 
1.—Pieris rape, Schrank—The white or imported cabbage butterfly. 


This is the most common and destructive of our cabbage in- 
sects. It was introduced from Europe, where it also proves 
quite destructive to the cabbage, about thirty years ago, and 
has already spread over the greater part of North America, proving 
that introduced species often flourish exceedingly, and become 
even more destructive than native species of similar habits. It 
has, apparently, already settled down for good in this state, and 
can be considered as a permanent addition to our insect-fauna. 
I believe that this species is so well known that no description 

15 
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is necessary for its identification, but as we have several other 
species similar in habit and hardly less injurious, I shall give a 
short description of all of them, so that they can be more easily 
compared and identified by the intelligent farmer and gardener, 
who may wish to know something about the destroyers of their 
labor and how they may best free themselves from them. 


Description. 


The eggs.—These are laid by the white butterfly that we see 
hovering around our gardens as soon as the tender plants are 
ready to be set out in the spring, and are continued to be laid for 
successive broods during the whole season whenever the weather 
is at all favorable. They are very small; fusiform ; ribbed lon- 
gitudinally, which can be easily seen by a lens; of a light yel- 
lowish color, but which soon becomes darker. Generally they 


are found singly or only a few together on the under side, but — 


also occasionally on the upper side, of the leaves. 
The larve.—The larve, or worms, as they are more commonly 
called, are rather sluggish in their movements; of a velvety- 


green color, with black dots, a pale yellowish stripe down the — 


back, and a row of yellow spots on each side. They are gener- 
ally found in all sizes, from those just hatched to the full grown 
one, about one and a half inches in length. They are also found 
to feed upon the cauliflower, turnip, mustard, and other crucif- 
erous plants, though they seem to be very partial to the cabbage. 

The chrysalis.—The chrysalis is really an object of beauty and 
wonder, although we destroy it without consideration, as it 
proves so destructive to our garden if allowed to develop. It is 
about three-fourths of an inch long; angulated, and pointed at 
both ends; in color it varies with minute black dots from grayish- 
green to quite light. It is found suspended by a web of silk at 
the end of the body, into which the hooks of the posterior end 
are twisted, and also by a thread of silk, stretched around the 
back and fastened to the board, fence or stone under which the 
larva has chosen its place for transforming. 

The imago.—The full developed butterfly has the body black 
and quite hairy; the wings white above, with a dusky or black 
space at the tip of the fore wings, and several black spots dis- 
posed in a line on the middle of the wings; on the under side 
the hind pair of wings are yellowish, the fore pair only so on 
_the anterior part. It expands from two to two and a half inches, 
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Subject to parasites and sickness. 


Several parasites are already known to occur in this country 
on the larve of this species, and they will probably prove an 
effective check on the too great increase in the future. As far 
as known, none have yet been observed in this state, but if not 
actually here they will be as sure to occur in due time as the 
butterfly itself. Parasites generally do spread a great deal 
slower than the insect on which they live. The larve are also 
known to be subject to some kind of sickness that occasionally 
carries them off in great numbers. During the past season this 
has proven to be very generally the case in this state. The 
cause of this sickness, or epidemic as it might well be called, 
has not yet been made out to satisfaction, but very probably it 
is, as has been suggested by some entomologists, some kind of 
fungus disease or rot, which is favored by the dampness of the 
weather and the slow vital energies of the larve during such 
times; for it has been observed that during long rains and con- 
tinued dampness it is very prevalent among the larve, while 
during dry, or only showery, weather, it is rare. The larve as 
soon as affected cease to feed and become even more sluggish in 
their movements; their bodies become very pale and soft, and 
some time after they can be seen hanging from one of their legs, 
or fallen to the ground, and the contents of their body dissolved 
and running down as a black fluid, leaving only a black streak 
on the cabbage leaf as the remains of their former existence. 


Preventives and remedies. 


Whenever the insect can be destroyed in any of its stages it 
will prove an effective preventive, especially if it be the female. 
Generally we do not pay any attention to the chrysalids, even 
if we find them in great numbers on the fences, in the rubbish, 
etc., around our garden, but we let them all develop into the 
white butterfly, and this we allow to fly unmolested over our 
cabbage plants until they have been well stocked with the future 
brood; and not until the larve have become so numerous that 
they threaten to devour our whole crop, or at least seriously 
damage it, do we look around for some means of saving it. A 
great many remedies have been experimented on and proposed, 
but mostly they are either too costly or impracticable in their 
application to become of general use. When the crop is too 
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large to be taken care of by hand-picking, which is the cheapest 
and surest way in a small garden, we have found the application 
of hot water to be one of the best. It was tried several times last 
summer at the experimental farm of the State University, and 
with very satisfactory results. The thick leaves of the cabbage 
are such that they can stand water being sprinkled on them at 
a boiling point without any bad effect, and it will prove a sure 
destruction to all the larve. A good and careful cultivation is 
also very important. If we neglect our garden or field it will 
become only a too fit place for injurious insects, and remedies 
that we may apply will be of little use, while in a clean and well 
cultivated garden the injury will seldom become serious. 


2.—Plusia brassicew, Riley.—The cabbage Plusia. - 


This is one of the most destructive species to the cabbage in 
the southern states. It has been recorded as far north in the 
Mississippi valley as. Illinois, but I think this is the first no- 
tice of its occurence in Minnesota. I have taken it repeatedly 
during the last season, both in Ramsey and Hennepin counties, 
where it by no means is a rare insect; and the extent of its in- 
jury is hardly less than that of the foregoing species. From 
present indications we have much to fear from it in the future. 
Few of our farmers and gardeners seem to be aware of its exist- 
ence, but this is probably from the different habit that this 
species has from the foregoing and more common white cabbage 
butterfly. The imago, being a moth, is seldom ever noticed in 
the cabbage field; and the larve are in size and color somewhat 
similar to those of the white butterfly and can therefore be easily 
overlooked by tke untrained observer. The food-plants of the 
larve in their native state are several of our wild herbs, but 
unfortunately they have also taken a liking to several of our 
garden plants, as the cabbage, turnip, tomato and celery. 


Description. 


The eggs.—According to Prof. Riley the eggs are pale, green- 
ish-yellow in color, somewhat convex, and about .55 mm in di- 
ameter (.02 inch). From the centre radiate numerous elevated 
ridges which are divided by transverse and less distinct ridges. 
They are very loosely attached, either singly or in small clusters, 
to the leaves, for the most part to the upper, but exceptionally 
to the lower surface. 
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The larva.—The larva is light green in color, with several 
faint white lines along the back; thickest at the posterior end 
and somewhat tapering in front. It is one of the so-called loop- 
ers, and on being disturbed or in rest will raise the middle of 
the body so as to form a kind of loop and remain in this position 
sometimes for along while. It eats long, irregular holes into 
the cabbage leaves. According to Prof. Riley the larve of this 
species are subject to several parasites and often to a fungus 
disease, and as they live exposed on the outside of the plant are 
often devoured in great numbers by birds. As far as my obser- 
vations go with regard to these points in Minnesota, the larvee 
were ordinarily found on the underside of the cabbage leaves, 
and of all the species I have observed as injurious to the cab- 
bage, this one has been tlie healthiest and least exposed to para- 
sites. J have raised several hundred of these larve and a very 
small per cent failed to reach maturity, and during cold and 
damp weather, when nearly every larva of the white butterfly 
was affected by disease, and even some of the other native spe- 
cies showed weakness, this species seemed to remain unaffected. 
This would lead us to infer that the species has lately extended 
its range into this state and has not yet been followed by its or- 
dinary enemies, and finding here an uncontested field, increases 
without check. If this proves to be so we have much to fear 
for the coming years until the parasites will also have extended 
as far. 

The pupa.—The pupa is about three-quarters of an inch long; 
dark brown in color. It can easily be seen through the very 
loose web-like cocoon that the larva spins around ‘itself before 
undergoing the transformation. The place for transforming is 
generally on the leaf or stalk of the plant on which the larva 
has been feeding. 

The imago.—The moth is of a grayish-black color, with a 
patch of silvery white on the fore pair of wings, and a spot of 
the same color immediately below this patch; the hind pair of 
wings are lighter colored, with posterior half blackish and sur- 
rounded by a fringe of white; the underside of the moth is of a 
dull silvery-gray. | 


Remedies. 


This species has shown itself better able to withstand the ap- 
plication of insecticides than any other, and will therefore be 
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more difficult to get rid of. Hot water will kill the larve if it 
reaches them. We shall probably have to look to the natural 
enemies as the best check here as elsewhere, if they should prove 
to become as common as the white butterfly. 


3.— Plutella cruciferarum, Zell.— The cabbage Plutella. 


This little moth is very common over the greater part of the 
United States, and, like closely related species in Europe, proves 
very destructive to the cabbage, turnip, and similar plants. 
From the small size of the larva and moth of this species it 
seems to have been very generally overlooked in this country, 
and the mischief done by it ascribed to that of the common 
white butterfly. It has been found very common in Ramsey and 
Hennepin counties during the past season, and undoubtedly 
already exists over the whole state where cabbage is cultivated. 
Fortunately it only attacks the outer leaves, leaving the head 
uninjured; but it is incessantly at work on those, riddling them 
with small holes. And during very dry seasons, when they 
sometimes do multiply exceedingly, they may prove very de- 
structive to the cabbage, and greatly stunt and retard the growtlt 
and the formation of the head. 


Description. 

The eggs.— Eggs were at several times noticed that very prob- 
ably will prove to be those of this species. They were very 
small, oblong, about half or a little more than as broad as long; 
fastened from their side and not base as in those of the white 
butterfly; color white or whitish; surface very much wrinkled. 
Generally found singly, but often in clusters of two or more to- 
gether or in a row. 

The larva.—The larve are a little over a quarter of an inch 
long; cylindrical, gradually tapering from the middle towards 
both ends; color pale green; head and first segment commonly 
pale yellow. On being disturbed they have a very active wrig- 
gling motion, moving briskly backwards or letting themselves 
fall to the ground by a fine, web-like thread. 

The pupa.—When about to pupate the larva spins for itself a 
very beautiful, gauze-like cocoon, through the wide meshes of 
which the pupa can plainly be seen, and can generally be found 
very plentiful on the outer leaves on which the larva feeds. The 
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pupa itself is about one-fourth of an inch long, of a white color, 
with the black eyes at the base of the antenne very conspicuous. 

The imago.—The moth measures about .30 in. in length to the 
tips of the closed wings, and when at rest the antenne are di- 
rected in a straight line forward, and not turned backward as is 
generally the case. On being disturbed by walking through the . 
cabbage field, it can be seen flying with a very quick motion, 
but only for a short distance, when it will again alight on some 
plant until disturbed. 

Remedies applied to the other species are also generally very 
effective on this. 


4.—Ceramica picta, Harris.—The Zebra cabbage worm. 


Harris, some thirty years ago, called attention to this species 
as occasionally injurious to the cabbage, cauliflower, spinnach, 
beet, and other garden vegetables with succulent leaves. It has 
since, at several times, shown itself quite destructive to the cab- 
bage, especially during dry seasons, when the wild plants, upon 
which it ordinarily lives, have become dried up. It was taken 
at several times on the cabbage during the last summer, in Min- 
nesota, and must, therefore, be put down as one of our insect 
enemies to the cabbage against which we need to be on our guard. 
The larva is very conspicuous on account of the bright yellow 
markings, or bands, on either side. It lives, exposed, on the 
leaves of the plants on which it feeds. 


Description. 


The larva.—When young the larve are almost black. They 
are then gregarious in habit and can be found from twenty-five 
to fifty or more on a single leaf, but as they grow older they 
spread all over the field. When full grown they are about two 
inches in length, of a velvety black color, with the head, legs 
and under side tawny red; on each side there are two lateral yel- 
low lines and bands, between which are numereus transverse, 
zebra-like lines, giving to the larva a very characteristic ap- 
pearance. 

The pupa.—The larvee when full grown go into the ground 
and there change to the pupa, which is about three-fourths of an 
inch long, in color shining brown, and rather thickly punctured. 

The imago.—The moth is nocturnal in habit, and therefore 
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seldom seen in the field. It is about the same size as the Plusia 
moth, but brown in color, shaded with purple-brown. It has 
three spots on each of the fore wings, edged with gray. and a 
transverse zigzag line, forming a more or less distinct W in the 
middle, near the outer margin. The hind wings are white, 
faintly edged with brown on the upper and outer edges. 

On account of the larve when young having a gregarious 
habit, they can then be easily destroyed by cutting off the in- 
fested leaf and destroying it. The eggs are hatched in the early 
part of June, and the young colonies of larve should then be 
looked for. , 


5. — Mamestra chenopodii, Albin. — The cabbage Mamestra. 


Noinjury has been reported or observed as caused by this 
species in the state, and so far only a few larve have been taken 
on the cabbage; but as it has shown itself very destructive to 
the cabbage in other parts of the country, it may, under favor- 
able circumstances, become even as destructive here as else- 
where. The larva is easily distinguished from any of the foregoing 
by a lateral line along its body of pinkish color; the green color 
varies considerably, from a dark to a light green. The pupa is 
found in the ground, and the moth is of a yellowish-gray color, 
varying sometimes toa dark brownish gray. It has not got the 
silvery spots on the fore wings like those of the Plusia. In case 
the larve of this species should become very numerous and 
troublesome in this state, entomologists have recommended as 
the best remedy the use of poisoned turnip leaves as a trap. 
The leaves should be well covered with a London purple or 
Paris green solution and placed at intervals along the rows. 


6.— Murgantia histrionica, Hahn. — The harlequin cabbage-bug. 


During last summer some of the very characteristic eggs of 
this species were taken on the cabbage on the experimental farm 
of the University, giving indications of a new insect pest for the 
cabbage in this state. It is a southern insect, but has been 
known to extend its range northward from year to year, as the 
Colorado beetle extended its range eastward, though its progress 
has been a good deal slower. It has been recorded in the Mis- 
sissippi valley as far north as Illinois, and Professor Lintner, 
in his first report as state entomologist of New York, intimates 
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that it is capable of extending its range as far north as to include 
Minnesota and Wisconsin. In the south it is one of the most 
destructive insects to the cabbage. It is nota larva or worm 
like the foregoing species we have noticed, but it belongs to the 
order Hemiptera, ortrue bugs, suchasthe plant lice, squash-bug, 
and similar ones, which are provided with a beak, or rostrum, as 
it is called, which they thrust into the plants on which they live 
and imbibe the sap, thereby injuring or killing the plant when 
they become very numerous. Although only the eggs have as 
yet been observed in this state, it is very probable that in the 
near future we shall have all the stages, and if it should prove to 
be as destructive here as further south we have another species 
that will not stand back to that of the white butterfly in the 
extent of its injury. I shall therefore call attention to it that 
our farmers and gardeners may be onthe watch. As I have not 
had the opportunity to study this species in the different stages, 
having only seen the eggs, I shall give the description of Prof. 
Lintner, found in the report alluded toabove. Any information 
or inquiry with regard to this species will be gladly received. 


Description. 


EHggs.—The eggs are beautiful objects, and are easily recog- 
nizable. They are cylindrical, with rounded extremities, placed 


on end, and cemented together by their sides. They are white, 


tinged with green, apically, with two black bands, the upper one 
of which is twice as broad as the lower, and placed a little 
nearer to the extremity of the egg. The apex is strikingly 
marked with a black crescent bordering the slightly-depressed 
lid (which opens upon a hinge for the escape of the larva), and 
occupying rather more than one-half of its circumference. The 
length of the egg is about one-half greater than its diameter, 
measuring .034 inch by .052 inch. They are arranged in 
two to four rows of three to six eggs in each row. 

The larva.—The larve are small, pale-green, and when more 
advanced become orange-colored. 

The pupa.—The pupa resembles the perfect insect in marking 
and coloring, but may be at once distinguished by having wing 
pads instead of wings, and is not capable of flight. 

The imago.—Measures three-eighths of an inch in length by 
nearly one-fourth in width. It is conspicuously marked in shin- 


Ing blue-black, dull orange and white, as follows: The black 
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head has two short lines upon it of yellowish white ; the thorax 
is orange, with a ring of black on each side, centered with a tri- 
angular orange spot, or with the black diminished and the ring 
either interrupted or broken into two spots. The coriaceous 
portions of the wing-covers are orange, crossed obliquely by 
two black bands, and their tips are black. The seutel (the large 
triangular piece covering the central portion of the body) is 
black, with a pale yellow spot at each anterior angle, a black 
terminal tip and a central cross of orange. Beneath, the joints 
of the abdomen bear upon their margin a row of triangular 
white spots, and intermediately there are three rows of parti- 
colored spots in orange and white. 

No parasites are as yet known to prey upon this species, and 
it has been found very difficult to destroy by any ordinary ap- 
plication of insecticides. 


7.—Aphis brassice, Linn.—The cabbage plant-louse. 


The Aphide, or plant-lice, become at times the greatest tor- 
ments to the gardener and agriculturist. There is hardly a plant 
that has not a species or more of this pest living upon it, and 
often great injury is done. The plant-lice belong to the order 
Hemiptera, or true bugs, and, like the foregoing species, are 
provided with a beak, which they thrust into the plant and suck 
the juices. The cabbage plant-louse has been found more or 
less common through the state, and is probably the most wide- 
spread species of those injurious to the cabbage. They are 
found in clusters or colonies on the upper side of the inner, or 
under side of the outer, leaves, but also sometimes solitary. The 
colonies are made up of wingless individuals of all sizes, and, 
further on in the season, also of winged individuals. 

The young individuals are egg-shaped and of a dull, pale- 
green color, and their bodies dusted over with a pale-grayish 
powder. Antenne and legs dusky black. 

The females, or largest wingless individuals, are also coated 
with a gray, meal-like powder; egg-shaped and of a dull, yel- 
lowish-green color ; eyes black, and also two large spots on the 
crown and one on each side of the neck ; antenne black, with 
the third joint yellowish. The nectaries, or honey-tubes, are 
short and black, as are the legs; base of the thighs pale-yellow- 
ish ; body plump, large and unwieldy in its aspect, and about a 
tenth of an inch in length. 
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Winged individuals are dull-greenish in color, varying to pale 
dull-yellowish, and largely varied with black. 


Remedies. 


Fortunately this species has a great many enemies that ordi- 
narily keep it within bounds, and it is only occasionally that 
they do multiply in such great numbers as to destroy or seriously 
damage acrop. Whenever a leaf is found affected it should be 
cut off and destroyed, so as to prevent,-as much as possible, the 
spreading over the whole field. When very numerous, kerosene 
emulsion has been found very effective. 


8.—Haltica pubescens, Illiger. 


9.—Orioceris striolata, Fab. 


The flea-beetles. 


The little flea-beetles, as they are called on account of their 

- jumping to an incredible hight on being disturbed, are very 
_ Similar in habit and appearance to each other. They are found 
destructive, not only to the cabbage, but to most of our garden 
vegetables, by nibbling small holes into the leaves as soon as. 
they come out of the ground, and continue to do so during the 
whole season. Often they so injure a bed of vegetables as to 
necessitate replanting. They are both very small, less than 
a tenth of an inch, and shining black; the second with a broad, 
wavy, buff-colored stripe on each side, and the feet reddish-yel- 
low. The thighs of the hind pair of legs are very much thick- 
ened, like those of the grasshopper, giving them the great leap- 
ing power. They have been found very difficult to get rid of by 
any ordinary application of insecticides. Ashes sprinkled over 
the young plants will drive them off, to some extent. Frogs 
are known to destroy them in great numbers when found and 
allowed in gardens. 

Other species will undoubtedly have to be added to this list 
in the future, as observations extend, but still we should hope 
not, as the cabbage-grower surely has sufficient with the evil as 
it ati present appears. 


Respectfully, 
O. W. OESTLUND. 
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XVI, 


THE CRYSTALLINE ROCKS OF THE NORTHWEST#* 


I desire to call the attention of Section E to some of the in- 
teresting problems that beset the geologist who undertakes to 
study the crystalline rocks of the Northwest, and especially that 
part of the Northwest which is included in the state of Minne- 
sota. Until very recently it has been the practice of geologists, 
almost without exception, to refer every crystalline rock in the 
Northwest either to the Huronian or to the Laurentian. Thus, 
when the survey of the state of Michigan was reinaugurated in 
1869, the geologists of the upper peninsula were compelled to 
choose between a confession of their inability to establish the 
age of the rocks they were studying and the adoption of some 
of the recognized designations. In Wisconsin the case was sim- 
ilar, with the additional fact that the Michigan geologists were 
collaborators. The same was true again in Minnesota. What 
more natural than that the Michigan and Wisconsin rocks 
should be found to extend, with nearly the same features, into 
the state of Minnesota, and that their familiar names should at 
once be applied to them? 

But when on more careful examination, both in the field and 
in the literature of the crystalline rocks, and over a wider ex- 
tent of territory, and especially in the light of more recent re- 
searches in New England, New York, Pennsylvania, and Canada, 
it is found that the nomenclature is imperfect, and furnishes but 
a tottering scaffold to support the workmen of a great and ever- 
spreading structure, we are thrown into such difficulty and doubt 
that we are prone either to reject the old scaffold and build 
anew, or to clear away the accumulated rubbish about the foun- 
dation and examine on what basis the old one stands. To-day, 
however, we intend to do neither of these, but rather set forth 
a few of the incongruities and difficulties of the actual situation. 


*Address of N. H. Winchell, Vice-President of Section E, at the Philadelphia meeting (1884) 
of the American Association for the Advancement of Science. 
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We are indebted, unquestionably, to the geologists of Michi- 
gan and Wisconsin for the most exhaustive and satisfactory de- 
scription of the crystalline rocks of the Archean age that has 
yet been published in America. In order that some of the diffi- 
culties of the situation may be made clear, I desire to review 
concisely the broad stratigraphic distinctions of the crystalline 
rocks that have lately been studied in Michigan, Wisconsin and 
Minnesota. By the aid of the published results of the surveys 
of Brooks, Wright, Irving, Rominger, Pumpelly, and others, a 
generalized statement can be formulated. To these I shall add 
such published results and unpublished field observations from 
Minnesota as may be furnished by the survey of that state, in 
order that the scheme may cover correctly the crystalline rocks 
of the entire Northwest. 

Omitting the igneous rocks, which in the form of dykes cut 
through the shales and sandstones of the Cupriferous formation, 
and are interbedded with them in the form of overflows, we may 
concisely arrange the crystalline rocks, disregarding minor differ- 
ences and collating only the broad stratigraphic distinctions, in 
the following manner, in descending order: 

There are six groups: 


First group. 


Granite and gneiss with gabbro.—This group is represented in 
Minnesota by the gabbro and red syenite at Duluth, and by the 
extension of this range of hills northeastwardly nearly to the 
international boundary. Its thickness'is unknown, but certainly 
reaches several hundred feet. The outcrop of red granite near 
New Ulm, lying under the conglomerate and red quartzyte, is 
probably in the southwestward line of extension of this group. 
This group is represented by No. xx southwest of lake Michi- 


gamme, by No. xx at Menominee and by No. 1 and 1a at Black 
river. 


Second group. 


Mica schist.—This group consists of schists that are micaceous 
and often staurolitic as well as garnetiferous. It can be seen in 
Minnesota on the Mississippi river at Little Falls, and at Pike 
rapids. The schists are variously associated with beds and veins 
of granite and gneiss. This is No. xrx at Marquette, xvit to xIx 
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at Menominee, xx to XxII at Penokee, and has a maximum 
thickness of 5,000 feet. | 


Third group. 


Carbonaceous and arenaceous black slates, and black mica-schists. 
—These sometimes pass into roofing slates, with beds of iron ore, 
quartzyte and dioryte. ‘This group includes the black slates of 
the Animikie group in northern Minnesota, of Knife lake and 
Knife portage on the St. Louis river, and carbonaceous slates 
lately reported near Aitkin on the Mississippi river. It in- 
cludes Nos. xiv to xvi at Marquette, Nos. vi to xvii at Peno- 
kee, and Nos. xv and xy1 at Menominee. Thickness 2,600 feet. 


Fourth group. 


Hydro-mica and magnesian schists.—Soft and obscure, becoming 
quartzose and also hematitic, also with numerous beds of dioryte. 
In Minnesota this is the iron-bearing horizon at Vermilion lake. 
It is Nos. vi to xiv at Marquette, Nos. Iv to vi at Penokee, and 
Nos. v1 to xt1at Menominee. Maximum thickness 4,450 feet. 


Fifth group. 


This is the group of gray quartzyte and marble. It is represent- 
ed by No. v at Marquette, Nos. 11 to v at Menominee and Nos. 
1to1at Penokee. In Minnesota this horizon seems to run along 
the south side of Ogishke Muncie lake, near the international 
boundary and includes perhaps the great slate-conglomerate 
which is there represented. Normal thickness from 400 to 1,000 
feet; but if the great conglomerate of Ogishke Muncie be in- 
cluded here, the thickness of this group in northern Minnesota 
will exceed 6,000 feet. 


Sixth group. 


Granite and syenite with hornblendic schists.—This lowest recog- 
nized horizon has frequently been styled Laurentian. Im Minne- 
sota it is found on the international boundary at Saganaga lake, 
and large boulders from it are included in the overlying con- 
glomerate at Ogishke Muncie lake, showing an important break 
in the stratigraphy. Thickness unknown but very great. 
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These six great groups compose, so far as can be stated now, 
the crystalline rocks of the Northwest. Their geographic rela- 
tions to the non-crystalline rocks, if not their stratigraphic, have 
been so well ascertained, that it can be stated confidently that 
they are all older than the Cupriferous series of lake Superior, 
and hence do not consist of nor include metamorphosed sediments 
of Silurian or any later age. 

This statement of the grand grouping of the crystalline terra- 
nes of the Northwest may be varied by the addition of detailed 
and minor distinctions and by subdivisions, but its correctness 
rests upon careful observations and reports of competent geolo- 
gists, and cannot at present be gainsaid. 

Examining these groups more closely we find: 

I. Wehave beneath the red tilted shales and sandstones, a great 
granite and gabbro group. ‘This has been variously regarded 
by different geologists. While by many early observers it 
was classed as older than the series which has latterly been 
designated Huronian, and by others styled igneous and local, it 
has by Brooks been placed with that series and denominated 
‘the youngest’ of the Huronian strata, though no such rocks 
had ever before been mentioned as pertaining to the Huronian. 
By Irving it has been made the base of his Kewenawan. By 
Hunt it has been parallelized with the Montalban. It includes, 
in my Opinion, the felsytes and porphyries which have been 
styled Arvonian, and it is very certain that in many places it has 
passed for typical Laurentian. The gabbro is very generally 
admitted to be of eruptive origin, and in its great development 
in Canada it was once styled Upper Laurentian, and later was 


known as Norian. While the gabbro is certainly eruptive, the 


associated granite and gneiss exhibit evidences of being meta- 
morphic in their nature. In northern Minnesota this horizon 
of granite is characterized by a red color and it has an aggregate 
chemical composition almost identical with that of some of the 
associated felsytes. The magnetite of the gabbro is often highly 
titaniferous and so abundant that the rock has attracted atten- 
tion as an iron ore. The gabbro does not always appear where 
the granite is present, but extensive areas of granite 
are spread out without any sign of variation, interrup- 
tion or alternation with the gabbro. In other places these 
two rocks are intricately and intimately mingled both horizon- 
tally and perpendicularly; but the gabbro may be considered in 


1 The term Silurian here is understood to cover nothing below the base of the Trenton. 
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general as the underlying formation. Both these rocks seem to 
have been molten, and simultaneously so, in some places; but 
in the great mass of the red, granitic rock, there is a gneissic 
structure, and in its finely crystalline state, when it seems to 
vary to felsyte, it exhibits a laminated structure which is evi- 
dently due originally to sedimentation. Along these lamina- 
tions, and coincident with them, is a finely lined striation which 
exhibits the ‘‘streamed’’ structure, sometimes appealed to, to 
show the igneous nature and origin of the rock. These felsytes 
are occasionally arenaceous, with irregularly rounded or sub- 
angular quartz grains, and sometimes are porphyritic with quartz 
and orthoclase. Veins of red granite intersect the gabbro, and 
the gabbro surrounds isolated masses of the granite. Trans- 
ported, boulder-like masses of both are found embraced in a 
common paste among the later igneous outflows of the Cuprifer- 
ous, where their existence is as great a puzzle as that of pebbles 
of red felsyte and quartz-porphyry in the red conglomerates. 
This red granite, so far as I have observed, generally consists 
largely of orthoclase, and in several instances passes impercept- 
ibly into red felsyte. It contains also quartz and hornblende, 
the latter generally changed by decay. The gabbro, when un- 
affected by proximity to the red rock, consists of the three es- 
sential ingredients: labradorite, diallage and magnetite, with 
some necessary products of alteration, but in the vicinity of 
contact with the red rock it also holds orthoclase and quartz. 
II. Below this granite and gabbro group is a series of strata 
that may be designated by the general term mica schist group. 
This is the principal, but not the only, horizon in which mica 
schist exists. This division is penetrated by veins and masses 
of red biotite-granite, which appear to be intrusive in somewhat 
the same manner as the red granite in the gabbro overlying. 
However, whether this granite is exotic, or can be referred to 
aqueo-igneous fusion and transmission of the sedimentaries in a 
plastic state through fissures in the adjacent formations, is a 
question which still is a matter of earnest investigation. The 
existence of the great associated igneous gabbro is suggestive, 
if not demonstrative, of the presence of an adequate agent for 
such a metamorphism — unless it be claimed, indeed, that such 
an extravasation of molten rock could take place without any 
marked and traceable effect on the contiguous formations. These 
granite veins penetrate only through the overlying gabbro and 
this underlying micaschist. They are wanting or comparatively 
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rare throughout the rest of the crystalline rocks. On the other 
hand there is an abundance of diabase and other doleritic rock, 
in the form of dykes, throughout all the crystalline strata. This 
points to the mere local nature of the origination of these gran- 
itic veins, and hence to the metamorphic nature of the granitic 
mass with which they are connected. It has been shown by 
Dana that granite suffers a change to mica schist, in western 
Massachusetts; Brooks, as well as Emmons, has shown it inter- 
stratified with limestone in St. Lawrence county, New York. 
They both also state that the Potsdam sandstone becomes gneis- 
sic. The same has been affirmed in Vermont by Dr. Hitchcock, 
and by Dr. Frazer in Pennsylvania. Hence, there is no impro- 
priety in supposing that some great change has passed over the 
sedimentary strata of this horizon throughout a wide extent of 
country reaching from the Atlantic to lake Superior, and that 
in the emergences of upheaval and dislocation the sediments of 
one formation were enabled to penetrate transversely into the 
strata of another. 

This mica schist formation has an aggregate thickness of about 
5,000 feet, and sometimes is hornblendic rather than micaceous. 

Ill. The next lower grand division, which is the third, might 
be styled the black mica slate group. This group contains much 
carbon, causing it to take the form of graphitic sehists, in which 
the carbon sometimes amounts to over forty per cent.2 These 
schists are frequently quartzose, and also ferruginous, even com- 


_ posing valuable ore deposits, as at the Commonwealth mine in 


Wisconsin. Associated with these black mica slates, which often 


appear also as dark clay slates, are actinolitic schists, the whole 


being, in some places, interstratified with dioryte. Their esti- 
mated thickness is 2,600 feet. 

IV. Underneath this is a very thick series of obscure, hydro- 
micaceous and greenish magnesian schists, in which, along with beds 
of gray quartzyte, and clay slates, occur the most important de- 
posits of hematitic iron ore. The lower portion of this series, 
which at Marquette is represented rather by hornblende and 
chloritic quartz schists, and more rarely is mined as a magnetic 
quartz schist, at Penokee is known as “‘the magnetic belt.’’ 
This division of the crystalline rocks has numerous heavy beds 
of dioryte. 

V. Below this series of soft.schists, which terminate downward 


2 A recent analysis of a specimefi from near Aitkin, Minnesota, showed between forty-two 
and forty-three per cent of carbon. 
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with the magnetic iron ores, is the great quartzyte and marble 
group. The marble lies above the quartzyte, and in the Menom- 
inee region hasa minimum thickness of at least one thousand feet; 
while at Marquette it graduates into a dolomitie quartzyte of in- 
definite extent, the whole group there being essentially a quartz- 
yte. This is a most persistent and well-marked horizon. The 
quartzyte sometimes holds feldspar; thus having an appearance 
of granulite. In northern Minnesota, the great slate-conglomerate 
of Ogishke Muncie lake seems to represent the lower portion of 
the great quartzyte of this group, and to be the equivalent of the 
lower slate-conglomerate of the ‘typical Huronian,”’ in Canada. 
In both places this conglomerate is sometimes speckled with 
masses of red jasper. The marble of this group appears adjacent 
to the conglomerate south of Ogishke Muncie lake, and in such 
a position as to overlie it, exposing a thickness of at least twenty- 
two feet. 

Now, the difficulties ofthe situation arise when we cast about 
to find names for these parts. What are the eastern representa- 
tives of these western groups, and by what designations shall 
they be known? 

Since the geological survey of New York, and the publication 
of its final report, the progress of geological Science in Europe 
and America has rendered it necessary to revise some of the dog- 
mas which were regarded as fundamental by the New York geol- 
ogists, and to reject entirely some others. Among these may be 
mentioned the then current theory that the teym ‘‘primary”’ should 
be applied to any massively crystalline rock, and that all such 
rocks belong to the bottom of the chronological scale of geology. 
If the apparent structural relations of the formations, as seen 
in the field, did not agree with this theory, some violent 
movement in the earth’s crust was at once conjectured so as 
to bring nature into accordance with the true theory. Latterly, 
however, it has been shown abundantly by Dana and others, that 
the Trenton, Hudson river and other Silurian rocks are converted 
into crystalline schists; by Whitney that the Tertiary rocks be- 
come, crystalline; by Brooks and Frazer that the Potsdam sand- 
stone becomes gneissic; by Reusch that the clay slates, interbedded 
with the granites and gneisses of the Bergen peninsula of Nor- 
way, * contain characteristic Upper Silurian fossils, and by Hitch- 
cock that the Helderberg rocks of New York are involved inthe 
crystalline terranes of New Hampshire. 


gLesley, Report C4. 
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These more recent crystalline series, however, may all be con- 
sidered as excluded from the scope of search for any parallels to 
the crystalline groups of the Northwest. Our inquiry will in- 
volve only the well-known names Laurentian, Huronian, Taconic, 
Montalban, Arvonian, Norian. 

We meet at the outset with the question which has now become 
as historic in American geology as the Cambro-Silurian contro- 
versy in England, and which concerns very nearly the same geo- 
logical horizon, viz.: Is there a formation such as claimed by Em- 


mons —the Taconic? On this geologists are yet divided. We 


conceive, however, that the division is caused, not so much by 
doubt as to the existence of a sedimentary fossiliferous formation 
below the New York system, and separating it from the ‘‘primary,’’ 
as by doubt as to which and how many of these sub-Silurian strata 
are to be included in the designation of Taconic. Having now, 
however, given thesubject very careful consideration, I am ready 
to state my very positive conviction that Dr. Emmons was es- 
sentially right, and that the Taconic group will have to be recog- 
nized by geologists and adopted in the literature of American 
geology. | 

Dr. Emmons, in 1842, issued the first that appeared of the vol- 
umes of the final report of the New York survey. In that volume 
he formally sets forth the Taconic system, although, as he admits, 
in an imperfect manner, the area in which the rocks exist not be- 
ing in his (the second) district. In this first presentation of the 
system he extended it geographically too far east, and unforfu- 
nately chose a name for it which is appropriate only to a part of 
that eastward extension. We are indebted to the researches of 
several volunteer geologists, Wing, Dana, Dale, Dwight, for the 
disentanglement of the overlying Hudson river rocks from the 
true Taconic rocks, and the demonstration of the incorrectness of 
Dr. Emmons’ eastward extension of his system in southern Ver- 
mont. Dr. Emmons’ claim, however, in all its essential points, 


Temains intact. This consists in the existence of a series of sedi- 


mentary deposits, largely metamorphic, below the Potsdam sand- 
stone, and separating the Postdam from the crystalline rocks 
known as “‘ primary,’’ in an orderly chronological scheme. 

In his report on the agriculture of New York, issued four 


years after that on the geology of the second district; he makes 
' more definite and convincing statements, going over the whole 


subject de novo. He gives diagrams showing the Taconic slates 
lying below the Calciferous sandrock unconformably, at White- 
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hall in Washington county, a region that had been colored b& 
Mather and Hall on their geological maps as Hudson River, and 
lying in the general area described by Emmons as Taconic. He 
gives one also from the hills of Greenbush, opposite Albany, not 
far from the locality in which Mr. Ford has since discovered 
primordial fossils, where he also shows the Calciferous lying un- 


conformably upon the Taconic, the former being fossiliferous. — 


He also describes the Hudson River slates as lying unconform- 
ably on the Taconic, a fact which cannot be called in question 
since the recent discoveries of Wing, Dale and Dwight, and 
the stratigraphic investigations of Dana. In fact, the investi- 
gations of these geologists, instead of destroying the Taconic 
system, are only confirmatory of the published statements of Dr. 
Emmons in 1846. 

Although the existence of the Taconic in Maine and Rhode 
Island, as claimed by Dr. Emmons, may not be maintained by 
further research, it is certain that he had the approval of Dr. 
Douglas Houghton in extending it into the state of Michigan. 
In later years, he also traced these rocks through Pennsylvania. 
and Virginia into North Carolina. In Michigan his identifica- 


tions have since been set aside and the same rocks have been de- 


nominated Huronian by Brooks, Wright, Irving and others. In 
North Carolina Mr. Kerr has, in the same way, substituted the 
name Huronian. The conclusive fact that these slates had been 
seen by Dr. Houghton, in many localities, to pass beneath the 
Potsdam sandstone, was considered ample to supply the only 
important point of evidence lacking in the Hudson valley. Dr. 
Emmons closes his discussion by stating his theme thus, refer- 
ring to the facts obtained from Dr. Houghton: “It would be diffi- 
cult to add to the weight of this testimony in regard to the sepa- 
rate and independent existence of a system of fossiliferous rocks, 
of an age anterior to the Silurian or New York system.” 

It is not necessary to refer to the controversies that arose 
from the creation of the imaginary Quebec group, nor to char- 
acterize in deserved terms the attempt to bury the Taconic in 
the Quebec coffin. It is not necessary to quote the support 
which Emmons had from Barrande, nor to recount the discover: 
ies of Mr. Ford, nor the observations of Brooks in St. Lawrence 
county, N. Y., and Rogers in Pennsylvania, though these last 
both affirm that beneath the Potsdam sandstone are extensive 
beds of semi-crystalline strata. * 

7 "4 Address of H. D. Rogers, 1844, before the Assoc. Amer. Geol. and Nat. 
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There may be reasons why the current literature of American 
geology is almost silent respecting the great work of Emmons, 
and why the Taconic is not known among the recognized geolog- 
ical formations; but we have nothing to do with these at this 
time. We have to say now only that it seems necessary to ad- 
mit that when Dr. Emmons insisted on a great group of strata 
belonging to the age of the Lower Cambrian, lying below the 
Potsdam sandrock in New York, he had some foundation more 
substantial than imagination or mere hypothesis. He may have 
chosen an unfortunate designation, he may have but imperfectly 
understood the extent and importance of his discovery, and he 
may have incorrectly described its range and scope, but none of 
these faults, nor all of them, should deprive him of the credit of 
having made the discovery. Hedid more, he defended it to the 
last day of his life, and averred that ‘‘ the Taconic system stands 
out as boldly as the Carboniferous.’’> _The argument against 
the Taconic system, which appeals to imperfect or incorrect 
definition by its author, will apply with equal force against the. 
Silurian system and also against the Cambrian; also against the 
Huronian and Laurentian, and perhaps with still greater force 
against the Hudson River, since none of these were correctly 
and properly defined at first by their authors. 

If the equities of geological nomenclature, in the light of the 
results of later researches, demand of geologists of this genera- 
tion a fair consideration of the claims of Dr. Emmons, that con- 
sideration must be granted. No amountof error, though heaped 
to the sky and supported by the highest authority, can long sub- 
sist. The truth, though tardy in asserting itself, will finally 
throw off the burdens under which it has labored, and will shine 
the brighter for the darkness which preceded it. 

If we examine the descriptions, given by Dr. Emmons, of his 
Taconic system, we shall find that he makes the following broad 
stratigraphic distinctions: 

I. His highest member is what he designates black slate, which 
he declares, in some eases, plunges apparently beneath the ‘‘an- 
cient gneisses’? and contains a considerable amount of carbon- 
aceous matter. In this slate, at Bald mountain, were found two 
genera of primordial trilobites that were described by Dr. Em- 
mons, the much buffeted Atops trilineatus® and Elliptocephala asa- 
phoides. 


5 Letter to J ules Marcou, dated Raleigh, N. C., Nov. 6, 1860. 
6 According to Mr. Ford this is Conechoryphe. 
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II. Under the black slate his next grand distinction was the 
so-called Taconie slate, which he described as argillaceous, sili- 
ceous and ‘‘talcose,’’ the upper part being suitable for roofing 
and other portions adapted for flagging. It is greenish, grayish 
and ‘sometimes of a chocolate color. Its grain is very fine, but. 
in some places it is arenaceous rather than argillaceous. Thick- 
ness about 2,000 feet. 

Ill. Below this great mass of soft schists, he described, in 
the first place, a mass of 500 feet of limestone, designated ‘‘ Stock- 
bridge limestone,’’ which graduates downward into ‘‘talcose’” 
or magnesian sandstones and slates, the whole having a thick- 
ness of about 1,700 feet. 

IV. Under this limestone is his ‘‘granular quartz-rock,’” 
more or less interstratified with slates, and becoming, in some 
places, an immense conglomerate with a ‘‘chloritie paste.’”? In 
this conglomerate are fragments of the underlying gneiss, or 


V. A formation which constituted, in his scheme, the ‘‘an- 


‘cient gneiss’’ on which the Taconic system was said to lie un- 
conformably. 7 

Now it requires but a glance to perceive how closely this or- 
der coincides with that which has been independently and labori- 
ously worked out in the Northwest. We have in both instances 
a ‘‘black slate’’ which in one case is said to be at the top of the 
system, but to pass apparently beneath the ‘‘ancient gneisses,’” 
and in the other is reported to be overlain by a group of mica 
schist and the ‘‘ youngest Huronian,”’ ‘a mass of gneiss and gab- 
bro. Below the black slate in both cases is an immense series of 
soft, hydro-mica and magnesian schists. These again are fol- 
lowed by limestone which in the Northwest often forms marble, 
and in New England sustains extensive marble quarries. This 
has various transitions to slate and to a hard sandrock, but in 
both places it becomes known, in its lower portions, as a great 
bed of quartzyte; and finally at the base is coarsely conglomer- 
itic with masses of rock from the great underlying series of 
gneiss. Were there no other precedent this very parallelism 
would be taken at once as demonstrative, or at least indicative, 
of equivalence of age. The ‘Stockbridge limestone,’’ however, 
at Stockbridge, seems to be of the Trenton age, according to 
Professor Dana; and where it appears in the Taconic mountains, 
further south and west, it is assumed by him to be of the same 
formation. But no one can affirm safely that the Taconic range 


of mountains is made up of the Trenton and Hudson River for- 
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mations till the crucial test has been applied to them success- 
fully in the discovery of the characteristic fossils, and assuredly 
not, in the absences of this test, in the face of the foregoing par- 
allelism with a limestone known to lie much lower; and in the 
face of the discovery of primordial fossils in Bald mountain 
some miles further north in Washington county, New York. It 
is to be remembered also that the schists of Mt. Washington are 
distinctly different from those of southern Vermont containing 
the Trenton fossils found by Mr. Wing, ‘‘a change” taking 
place in them not far south from the point at which the fossils 
were found, continuing thence to the southern extremity of Mt. 
Washington. 7 

Now, however, we are confronted with another difficulty. The 
geologists of Michigan and Wisconsin have set aside Dr. Em- 
mons’ identification of the Menominee rocks with the Taconic 
in 1846, and have called them Huronian, the same that has been 
done in North Carolina by Mr. Kerr, parallelizing them with 
the Canadian system, which in 1855 was so named by Dr. T. 
Sterry Hunt. ® 
_ It becomes necessary, therefore, to ascertain of what the Hu- 
ronian consists. Dr. Hunt sets out with the statement that it 
was designed to include the younger and unconformable series of 
metamorphic rocks found on the shore of lake Huron and in the 
valley of the Thessalon river, ‘‘and also the so-called volcanic 
formations of lake Superior.’”’ Thus the avowed intent was the 
Same as that of Dr. Emmons in erecting the Taconic system. If 
we seek for the actual stratigraphic and mineralogical charac- 
ters of these rocks, we shall find them in the geological reports 
of the Canadian survey, particularly that of 1863. 

In descending order the original Huronian consists of the fol- 
lowing strata, disregarding the diorytes and other ‘‘greenstones,”’ 


all of which are thought by Logan to be of igneous origin, though 


included in the thicknesses given. 


Ge ARO EORTC aio cits ak aegis dss sap eoay bWiansannaeeacdenh: s+» 400 feet. 
RS ORCR MIG. oo ici sce suns cs Faas eens Fuiae ay oki bie dak aamnceeivave vepesi es 200 ‘* 
PO OMIM VU 365 sh coilg sida coin iden oodistEG dhaweii dow tewca j 1500 ‘‘ 
Limestone, siliceous and cherby...:.....-.0...c000 cesectunesseovvecee 400 * 
AWS CRs i Lol sshckacesdol ctakdensickes ce 2970 ‘¢ 
KRed jasper conglomerate. ..............0ssceccsseeee hal vous Ce ae 2150 * 
Red quartzyte or conglomerate......... dives tae WSinavssen ciadsi 2300 ‘‘ 


7 Dana, Amer. Jour. Sct. (3) xvIl, 376. 
8 Equisse geologique du Canada; Azoic rocks, Rep. E, p.72. 
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Slate CotislOMGBees 10.666, 660 GAGE, uci dadaeeceebh aba’ 3000 * 
Liem etines isc isin bcd i ceacacts atta deed ose du {sh aevamgurec udder’ 300 * 
Slate: Copal nerm ees icis gles sss doves 00ss0ssanecnnsnas Aibescacenteorand 1280 ‘‘ 
Writ Gare eB si siak derciniasin shan y spe sobs sv evcanssohciipaowesabanaioee 1000 ‘‘ 
Chioritic and, GnIMOtiG BIATEB .0iiscos:cescoracessanccseuasviasyeoerseein 2000 ‘* 
GHEY QURTURY Ce. Seccccanes viv bcesacsse sehesccedsuccterggeeateokioa iets 500 * 
MAME cinbtevecones sy icsheiecantsdémsbalacdenssiniinl es cheuseeniey 18000 ‘‘ 


Of this series of 18,000 feet, 900 feet consist of limestone; 2,000 
feet consist of ‘‘ chloritic and epidotic slates,’’ and 15,100 feet con- 
sist of quartzyte and conglomerate. Perhaps 5,000 feet of this 
last thickness may be considered intrusive, consisting of dioryte 
and other forms of ‘‘ greenstone.’’ This will leave 10,000 feet, at 
least, for the aggregate thickness of quartzyte and conglomerate, 
being nearly double that observed in the same horizon in northern 
Minnesota. 

It is plain to see that if there be any parallelism between these 
beds and the various groups made out in the Northwest, the whole 
of these strata must be made the equivalent of group V, or the 
quartzyte and marble group. The 2,000 feet of chloritic and epi- 
dotic slates, represented as near the base of the original Huro-— 
nian, followed asthey are by an immense thickness of conglomerate 
and slate conglomerate, are anomalous unless there be below 
them other slate conglomerates. This, indeed, is very probable, 
since, on the shore of lake Superior, near the mouth of the river 
Doré, according to the same authority, the lowest part of the 
Huronian is seen to consist of a green slaty conglomerate, con- 
taining ‘‘ boulders’’ of granite and gneiss. 

The extension of the term Huronian from the horizon of the 
original Huronian, upward through the overlying groups, may be 
justified by the expression of the original intent in the applica- 
tion of the term, but it certainly does not seem warranted by any 
description of rocks by the Canadian geologists, nor by any 
claim that usually has been put forth by the authors of the 
name. : 

There is, therefore, a conflict between the Taconic and the 
Huronian, both in respect to the horizon which they are in- 
tended to cover (both being referred by their authors to the 
Lower Cambrian) and in the horizon of rocks which they actually 
compass. The Huronian, however, in its original and typical 
description, can be parallelized with only the very lowest of the 
strata that were included in the typical and original Taconic; 
while the Taconic stretches upward at least as far as to include 
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the fourth and third grand groups made out in the Northwest, 
that is to say, the hydro-mica and magnesian schists, and the car- 
bonaceous and arenaceous black slates. 

This leaves two series of rocks untouched by the scope of 
either the Huronian or the Taconic, as these systems were at first 
defined, namely: the mica schist group and the granite and gneiss 
with gabbro group. In the term Montalban proposed for these 
groups by Dr. Hunt, the two are united and the constant dis- 
tinetness which they seem to maintain is not recognized. The 
granite and gabbro group has affinities with the overlying Cuprif- 
erous rocks, and perhaps, as Irving has suggested, should be 
considered the base of that series which Brooks has named “ Ke- 
wenawian,’’ whereas the mica schist group has affinities with 
the underlying groups, and has, without exception, been assigned 
tothesame system and age as those underlying groups. The granite 
and gabbro group has likewise been designated differently. The 
gabbro, being an igneous rock, varies much inits prevalence andin 
its apparent relation tothe granite. Its greatest development pro- 
duces in Minnesota a range of low hills which extend northeast- 
ward from Duluth. Under similar circumstances, this group 
has received the name Norian, though at first called Labradorian, 
and thought to be a part of the Laurentian.® The granite and 
gneiss, also, associated with the gabbro, have received, under one 
of their modified conditions, the special designation Arvonian, 
ou the supposition that these rocks where they so appear, are not 
modified conditions of granite and gneiss, but represent inde- 
pendent strata that lie near the bottom of the ‘‘ Huronian,’’ 
equal in rank to any of the other groups. I think I have shown 
elsewhere! that the Arvonian rocks of lake Superior are inter- 
stratified with the Cupriferous, and also that they are modified 
sediments of the Cupriferous. Instead of being near the bottom 
of the ‘‘Huronian”’ in the Northwest, they overlie all the other 
groups that have been assigned to the Huronian by Irving, 
and constitute a part of the great series of ‘‘ younger gneisses”’ 
which by Brooks has been ranked as the ‘‘ youngest Huronian.”’ 

The interesting variety of nomenclature, as brought out by the 
foregoing remarks, can be seen by a glance at the accompanying 
tabular arrangement, where the various parallelisms and the con- 
flicting nomenclature are placed in adjoining columns. 

It is evident from this table that at present it is a hazardous, 


9 It was described by Emmons under the term “ Hypersthene rock.” 
10 A. A. A. S. Cincinnati meeting; Minnesota Survey Rep. for 1880, p. 36; ibid, 1881, p. 110. 
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and perhaps an impossible, undertaking to assign the groups of 
the crystalline rocks of the Northwest to any of the terranes that. 
have been named further east, without violating somebody’s sys- 
tem of nomenclature. Some of the ground has been covered 
several times by different names, but on different hypotheses of 
structure, origin and parallelism. Respecting the horizon known 
as ‘‘Laurentian,’’ there is an approach to unanimity and agree- 
ment. This, however, consists more in a tacit consent to style 
the lowest known rocks Laurentian, than in any agreement 
among geologists as to the nature and composition of the strata. 
The Taconic of Emmons, which has been buffeted and combated. 
from the day of its birth, has from that very circumstance been 
generally ignored by geologists, because of a certain air of du- 
bious authenticity which accompanies the word. The term 
Huronian has been allowed to stand and to flourish, partly because 
of the high authority on which it rests and the remoteness and 
inaccessibility of the typical locality, and partly, at first, because 
of the non-publication of Dr. Emmons’ protestation that it was. 
the equivalent of some part of his Taconic, and later, because, 
after Emmons’ death, as well as before, his opponents were ac- 
tive in spreading views adverse to the Taconic system through- 
out the literature of American geology. The original Huronian 
has grown from the dimensions of a single group (the quartzyte 
and marble group), so as to inelude all the crystalline rocks. 
lying above that group, spreading from the Laurentian to the 
unchanged sediments of the Upper Cambrian. This has become: 
so obviously wrong, in some cases, and has included groups of 
rocks so plainly extra-Huronian, that a double and triple nomen- 
clature has been applied to a part of these upper rocks, for the 
purpose of relieving the term of the heterogeneous burden. 
which it was otherwise compelled to carry. These new names, 
with the exception of Montalban, seem to be of value only as. 
regional designations, the strata which they represent being 
igneous or metamorphic, and hence liable to be wanting in some. 
places and to be non-crystalline in others. They further compli- 
cate the stratigraphic nomenclature, since the strata are prob- 
ably only the locally modified parts of the same system. Their 
geographic distribution in the Northwest not only indicates. 
their stratigraphic horizon, but also their limited and local ex- 
istence. 

In conclusion, the chief points brought out in this discussion 
may be stated more concisely: 
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1. The crystalline rocks of the Northwest are comprised under 
six well-marked comprehensive groups. 

2. The Taconic of Emmons, so named in 1842, asa more cor- 
rectly defined in 1846, included three of these groups. 

3. The Huronian of Canada is the equivalent of the lowest of 
the Taconic groups, and the perfect parallel of only the lowest of 
the groups in the Northwest that have been designated Huronian.. 

4. The uppermost of the groups in the Northwest is local in. 
its existence and exceptional in its character, and has received, 
therefore, a variety of names. 

5. There are, therefore, confusion and conflict of authority in. 
the application of names to the crystalline rocks of the North- 


west. 
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XVII. 


GEOLOGICAL NOTES IN BLUE EARTH COUNTY. 


BY PROF. A. F. BECHDOLT. 
? 

Interglacial peat.— Some time ago Mr. Z. Harrington, of Man- 
kato, showed me asection, a foot long, four inches wide and three 
inches thick, composed of organic matter, mainly compacted 
leaves, sedges, etc., and resembling a poor lignite or compressed 
peat. When first seen it was yet moist, and could be cut like 
hard soap. The layers, of which it is composed, were also 
somewhat elastic. On drying it became harder, more brittle, 
and cut like wood. On Saturday, October 18th, I visited the 
place, in company with Dr. Harrington, where it is found. This 
is in Mankato township on the land of Messrs. Pleasanton and 
Powell, in the bluff of a ravine bearing a stream that flows into 
the Le Sueur river from thenorth. This organic deposit is seen 
in both banks of the ravine, and can easily be traced horizontally 
about three hundred feet, and then is lost. It has a pretty uni- 
form thickness of about two feet, is overlaid by about six feet of 
dark drab clay containing some pebbles of quartz, limestone and 
shale, and disseminated rolled fragments of lignite. This clay 
effervesces briskly in hydrochloric acid. <A similar clay lies un- 
der this organic mass, considerably thicker than the upper clay. 
A short distance further down, into the deeper parts of the ra- 
vine, brings to the surface glacial boulders. This seems to me, 
therefore, to be a mass of organic matter collected in a low place 
in the glacial clay surface some time during the glacial period, 
probably toward the close. A fragment is sent with this asa 
specimen. The rootlets of living plants traceable in this speci- 
men disappear further in the bank when the surface is cut away 
a few feet. 


[Notr.— This interesting observation of Prof. Bechdolt shows 
the wide extent of the peat deposit, which accumulated between 
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two epochs of glacial cold, in southern Minnesota. In eastern 
Freeborn and in Mower counties it has been found extended over 
an area of several townships, lying outside of the morainie belt 
‘that crosses this part of the state north and south, and yet sep- 
arating two distinet glacial clay deposits.* In Blue Earth county 
it is here found on the opposite side of the same morainic belt, 
-and within the area of the glacial activity of the last cold period. 
If the deposits at these two points were contemporaneous, it is 
necessary to find some explanation of the extension of till east- 
ward, so as to cover it several miles beyond the supposed farthest 
limit of the moving ice, in Freeborn and Mower counties, and of 
the preservation of it from disruption by the ice in Blue Earth 
county while it prevailed over a great area, and extended into 
Towa, as well as of its final burial beneath the six feet of pebbly clay 
which lies over it. If the deposits at those two points were not 
contemporaneous, but one succeeded the other by an interval of 
time amounting perhaps to several thousands of years, allowing 
the shrinkage of the ice mantle from its outer limit to one of the 
later stages of its retreat, it will only be necessary to find an ex- 
planation for one fact, namely: the extension of till outwardly 
for several miles beyond the so-called ‘‘terminal moraine.’? But 
it will be necessary also to suppose the long continuance of the 
‘same peat-forming conditions about the southern ice-margin. 

If, on the other hand, the till which overlies the peat in Mower — 
county be not the horizontal extension, and equivalent of that — 
‘which overlies it in Blue Earth county, and there were no lateral 
extension of the till beyond the ice-margin as above presumed, 
then the two tillsin Mower county, separated by this bed of peat, 
show the existence of two glacial epochs in Minnesota prior to 
that which has been described as the last glacial epoch, and the 
clay which covers the peat in Blue Earth county may be a peb- 
bly clay of a semi-lacustrine origin — one of the incidents of the 
ice-retreat through the Undine region. f 

A specimen of this ancient peat from Blue Harth county was 
sent to Mr. B. W. Thomas, of Chicago, for microscopic examina- 
tion. Hereports: ‘‘Isend you slides of diatoms, sponge spicule, 
Radiolarius, etc., from the interglacial peat you so kindly sent 
me. So far as I have yet noted, all of the forms are fresh-water, 
about the same as those now found in your fresh-water ponds, 
streams, swamps, etc.’’—N. H. W.] ; 


—_——— 


* Final report, vol. I, pp. 363 and 390. 
+ Final report, vol. I, p. 442. 
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Clays. — On Friday afternoon, October 17th, Mr. 8. F. Alberger 
took me to see the place where he has obtained the pottery clay, 
containing the Cretaceous leaves. This point is about half way 
between Chalk run and the farm house on the Le Sueur river 
bank, and as to thickness, etc., of deposit, and over and under- 
lying matter, are well described on pages 435 and 436, volume 
one, of the final report of the geological survey of Minnesota. 
In the cut whence come the fossil leaves, appears on one side a 
large boss of rock, whether connected with other rock or not 
within the bank, could not be determined. The part exposed 
was about four feet each way, is very much water-worn, seems 
on the surface formed of a white clay very firm and hard. 
‘Throughout this clay are scattered, very thickly, little rounded 
masses of the size of peas, quite distinct in form from the clay, 
but seeming to possess the same composition. Within, the rock 
is more siliceous; grains of free sand cover a freshly broken sur- 
face. Along the side of the rock mass are markedly seen the 
lines of stratification, exactly as seen on the water-worn or 
weathered surface of the Shakopee at the cement works and else- 
where. (See figure 11.) 


Ficos Clays af Maukeale, 


A little further along the bluff toward Chalk run is an expos- 
ure of the Cretaceous clay, made during last winter. Here the 
clay rests on a floor of rock, whose edge is not exposed. This 
reck has the ‘‘fawn’’ color, hardness and general external prop- 
erties of some of the softer layers of theShakopee. It is worthy 
of note that the white clay on the Jordan sandstone is from twenty 
to thirty feet below this; and incidentally that from fragments of 
Stone found in this white clay on the southeast corner of Chalk 
run bluff, where it is just now being uncovered for use this win- 
ter, the white clay seems to lie on eroded surfaces of the Jordan. 
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[Nors.— The following observations were made at the pottery 


works of Mr. Alberger, in October, based on a quantity of ma- 


terial for use derived from his clay-pit a short distance above the 
bluff at the railroad crossing, the same point as above illustrated 
by Prof. Bechdolt. The clay here used contains numerous leaves, 
and through the kindness of Mr. Alberger a collection has been 
made and submitted to Dr. Lev Lesquereux, of Columbus, O., 
for determination. The relative position of the white clay and 
the other parts of the bluff is here determined by the statements. 
of Mr. Alberger. 

In the white (kaolinic) clay lying directly on the sandrock 
are small concretions of silica, about as large as pin-heads. They 
have a dull or dirty amethystine color, and are generally in defi- 
nite horizons, or very thin sheets running coincident with a kind 
of structural fibre in the clay itself, though in general the clay is 
homogeneous and massive. 

The white clay is sometimes concretionary —at least lumps of 
a coarsely concretionary, kaolinic, clay, resembling that seen 
under the Cretaceous at two miles below the Lower Sioux 
Agency*—are found in the bed which Mr. Alberger uses for tiling 
and fire brick. They probably appertain to the conglomerate, which 
is closely associated with the potter’s clay at that place. When he 
screens the conglomerate, in order to get siliceous material for 
his fire-brick, these concretionary lumps are brought to light. 
Some pieces are small, like a hickory-nut, and some are as large 
as a peck measure. They are derived apparently, en masse, di- 
rectly from the bed of decayed material lying on the crystalline 
rock-surface at the time of the Cretaceous submergence. The 
most of the white kaolinic clay, as it lies in, under and on the 
Shakopee and Jordan formations, is supposed to be due to the 
reassorting and distributing agency of that ocean on that pre- 
existing mass of soft material; said mass being the result of 
weathering and decay of the crystallines through Silurian and 
Carboniferous times. In the same conglomerate are silicified 
corals and brachiopods of Silurian and even Devonian age, found 
as water-rounded pebbles. Mr. Alberger’s tests seem to show 
that this conglomerate consists of purer silica, though containing 
some chert, etc., than the sandrock lying under the Shakopee 
limestone. The underlying sandrock, he says, will fuse in the 
heat he produces, rather easily, but the crushed pebbles of this 
conglomerate he cannot fuse. 


* See the second annual report, p. 187. 
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The following facts and observations were derived from a late 
visit to the cement works of the Standard Cement company, at 
Mankato. 

1. They do not use the whole rock now, as they did at first, 
but only the lower ten feet (about ten feet). 

2. They have had some poor cement, but this is now obviated 
by making some selection of the rock. 

3. Mr. Bodé, chemist at Milwaukee, has analyzed all the strata, 
and given careful attention to the differences of composition, the 
strata being numbered from near the top downward. Nos. 3, 6 
ahd 7 had nearly the same composition, but they are using all 
below No. 3. 

4. The upper portion is burned for quicklime, or is sold at 
twenty-five cents per load for common building rock, the pur- 
chaser hauling it away. 

5. The company have sold in advance all the cement they 
can make from this date to Jan. 1, 1885, and say they will con- 
tinue in operation into the winter as late as possible, even if they 
‘*have to shed the quarry’’ — the product for the season being 
from 25 to 30 thousand barrels, at $1.50 per barrel. 

6. The irony crust on the Shakopee is not so much due to the 
superposition of something new, by accretion, on the surface, as 
to a change in the Shakopee itself to the depth of about half an 
inch. The crystalline facets of the dolomitic rock can be seen 
plainly preserved within the irony crust at some distance from 
the line of transition from the rock to the crust. There is also 
a somewhat different color and texture in the lower part of the 
crust. 

7. If the clay lying under the limerock is of the same age as 
the limerock (Cambrian), as supposed by Prof. Bechdolt, and as 
indicated by the appearances at the quarry, and by the intercala- 
tion of their clay beds within the beds of the limerock at higher 
levels, that seem to be of the same age as that below —I can only 
explain it on the hypothesis that the Shakopee lies unconform- 
ably, near here, on the crystallines, and that at the time of its 
deposition, a submergence like that which preceded the Creta- 
ceous kaolinic clays, took place, thus bringing the older decayed 
material within the strata of the Cambrian. If that be the case 
the Shakopee will be found somewhere near Mankato lying on 
the crystalline rocks (though here it lies on the Jordan), and the 


_ white underlying clay will there be still thicker, though at remoter 


points the same clay is known to disappear wholly from this ho- 
19 
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rizon. By a later (Cretaceous) submergence the same process 
took place again and gave Cretaceous kaolinic deposits, the result 
of wash from both erystalline and Cambrian areas. This whole 
hypothesis, however, as yet seems to me unnecessary, since I 
think all the clay within and under the Shakopee may be attrib- 
uted to the insinuating action of the water of the Cretaceous ; 
ocean on the pre-existing weather-cracks and openings of the — i 
Shakopee, carrying the fine clay to the deepest recesses, wherever % 
the water could enter —and especially because we know of no 
such overlapping of the later Cambrian unconformably on the 
erystallines.— N. H. W. ] 
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XVIII. 


FOSSIL ELEPHANT IN WINONA COUNTY, 


BY PROF. JOHN HOLZINGER. 


STATE NORMAL SCHOOL, 
WINONA, Feb. 11, 1885. 


Prof. N. H. Winchell, Minneapolis, Minn., 


DEAR SIR: If my memory serves me correctly, you inquired 


| quite a while ago about some remains of a mastodon supposed to 


have been found in Winona county, and now deposited in our 
Normal School museum. I wrote to you then that we have only 
the remains of a mastodon found near Dubuque, Iowa. And 
this was in fact all that I knew at the time. Recently when I 


removed the precious remains of said animal I discovered the 


incongruity of the crown of a tooth, and a fragment of a tusk 


with the rest of the skeleton. Since then Prof. Morey, former 


principal of our school, has gone through the Museum with me, 
and when I indicated to him the want of agreement in the struc- 


- ture of the several parts, he informed me that the tooth and frag- 


ment of tusk did not belong to Prof. Woodman’s collection* at 
all. These pieces, he said, were added during his administration; 
and he knew positively that they were found by the workmen on 
the Chicago & Northwestern railway, near Stockton, and that in 


Y the same locality was found a large antler of an elk, about three 
feet long. But the striking point of it all is that tooth and tusk 


seem to be not parts of a mastodon; but, to judge from the grind- 
ing surface, and size of the tooth, they belonged rather to a spe- 
cies of Elephas. The question is, was it the common Elephas 
primigenius. 

Hoping that it is not too late for you to make use of this note, 
I remain, cordially yours, JOHN M. HOLZINGER. 


* The Dubuque specimen had been purchased of Prof. H. T. Woodman. 
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[Norre—On making further inquiries concerning the exact loca- 
tion of the finding of these remains, Prof. Holzinger ascertained, 
from Dr. Cole, of Winona, that he had brought a piece of a tusk 
from Stockton, taken from a clay-bank within forty rods of the 
railroad crossing of the highway, and deposited it in the Normal 
School museum, some twenty years ago. Also, that Hon. Thomas 
Simpson sent the greater part of the piece of tusk to the museum 
of the State Historical Society. Mr. Simpson also stated that 
the tooth now in the possession of the Normal School was found 
in the same place as the tusk, only a little later, during the cut 
through the clay-bank. This clay-bank is the loess-loam of the 
region, lying in the valley where Stockton is situated, between 
high rock-bluffs composed of the St. Croix and St. Lawrence 
formations.* 

By the kindness of Prof. Holzinger this tooth was submitted 
for examination and description, and the following notes were 
made. It is illustrated by the figure on plate II. 

It is not an entire tooth, but apparently less than one-half of 
the original. It is five inches long, fore and aft, on the crown, 
and three and a half inches in width. Entire plates are wanting 
from both ends, so that the piece, as shown in the figure, repre- 
sents the central triturating surface of the crown, well worn. It 
is five and three-fourths inches deep perpendicularly, with signs 


of having lost an inch or more. The flat crown shows eight E 


enamel plates (one at each end), the average distance between 
their centres being three-fourths of an inch. The thickness of 
these plates, though double, averages less than one-quarter of an 


inch; and hence the intervening cementum averages a little more — q 


than one-half inch in thickness. These plates are, therefore, 
‘‘attenuated and concentrated,”’ as Falconer remarks of Ameri- 
can representatives of the Elephas primigenius. The plate rep- 
resents the natural size of the crown of the tooth. , 

The dentine (in the centre of the plates) is so thin in some 
places as fo be hardly visible. The enamel plates are direct and 
uncrimped, hardly undulating as they pass from one side of the 


tooth to the other. This might be Hlephas primigenius, Blu., as a 


that species was at first understood to range in America. 


In 1838, Dr. C. Briggs, a member of-the corps of the first geo- a 
logical survey of Ohio, first described Elephas Jacksoni, from — 
Jackson county, Ohio, as distinet from E. primigenius, Blu.jand 4 | 


* See the final report, vol. i; p. 238. 


+ Mather’s first annual report, 1838. This name was first applied by Briggs in the American e 3 


Journal of Science, vol. xxxiv, 1838. 
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Mr. Billings was disposed to have this name cover all specimens, 
except E. Columbi, ‘‘ found in America as far north as the United 
States and Canada,’’ (Canada then was Upper and Lower Canada, 
and not the Dominion, as now, ) including that described by him- 
self from Burlington Heights, near Hamilton, at the western ex- 
tremity of lake Ontario, found in 1852. 

De Kay, however, according to Leidy in ‘‘ Extinct mammalian 
fauna’’ (vol. vi, of the second series of the Philadelphia Acad- 
emy of Natural Sciences, Journal), named the American speci- 
mens EH. americanus, a name which Leidy revives and continues, 
both in the above publication and in the volume of Hayden’s 
survey (vol. i), entitled ‘‘Contributions on the extinct vertibrate 
fauna of the western territories,’’ p. 238. Billings, however, at- 
tributes the origination of the specific name americanus Leidy, 
at the date of 1853. (See Can. Nat., vol. viii, p. 146.) 

Dr. Falconer established E. columbi in 1857, concluding it 
ranges about the gulf of Mexico and southward. (Natural His- 
tory Review, Jan., 1863.) He seems to include in it E. jacksoni, 
of Briggs, and its representatives from other places. 

EK. imperator, Leidy (1858), was at first thought to be new, be- 
cause associated, as supposed, with a peculiar geological fauna of 
a different (earlier) age, but Leidy now rather includes it (with 
columbi) in americanus, and thinks its relations to the other 
fossils with which it was reported to be associated are not estab- 
lished satisfactorily. 

KE. texanus (Blake or Owen, 1858) is satisfactorily proved by 
Falconer to be asynonym of E. columbi. (Nat. History Review, 
Jan., 1863.) 

Billings in the Canadian Naturalist, vol. viii, p. 146, regards 
columbi and jacksoni as distinct from each other, and from 
primigenius. 

This Stockton specimen is quite distinct from the Montana 
specimens described in the tenth annual report, in the thinness 
of the plates, and the large amount of cementum between them; 
and if either be different from the primigenius, of Blumenbach, 
it is that from Stockton, and might be distinguished by Leidy’s 
name americanus. According to Falconer, however, probably 
the best of English authorities, these would all be classed as 
primigenius.—N. H. wW. | 
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XIX. 


BOULDER-CLAYS. 


ON THE MICROSCOPIC STRUCTURE OF CERTAIN BOULDER-CLAYS 
AND THE ORGANISMS CONTAINED IN THEM. BY DR. GEORGE 
M. DAWSON, D. 8., F. G. 8., F. R. 8., CAN., ASSOCIATE RB. 8. M., 
AND ASSISTANT DIRECTOR OF THE GEOLOGICAL SURVEY OF 
CANADA, * 


In a paper read before the Academy in January, 1884, and 
printed in the bulletin of the Academy (vol. i, No. 4), H. A. 
Johnson, M. D., and B. W. Thomas, F. R. M.8., gave the re- 
sults of an investigation by them of microscopic organisms in 
the boulder clay of Chicago and vicinity. This paper refers 
principally to certain remarkable bodies first found by these 
gentlemen in 1865-6-7 in specimens of the clay through which 
the lake tunnel which supplies the city of Chicago with water 
from lake Michigan was being constructed. On the completion 
of the tunnel large numbers of the same bodies were observed 
in the filtrate from the city water supply, and which were sub- 
sequently proved to be identical with organisms described in 
1871 by Sir J. W. Dawson from the Devonian shales of Kettle 
Point, lake Huron. They have since been observed in the 
Devonian rocks of a number of widely separated localities, and 
are now believed by Sir J. W. Dawson to be the spores of 
rhizocarps.t| Mr. Thomas, in a note to the paper first quoted, 
refers to the additional discovery in boulder-clay from Minne- 
sota, sent to him by Prof. N. H. Winchell, of several species of 
Foraminifera, evidently derived from the Cretaceous rocks of 
that region. Since this announcement Mr. Thomas has mounted 
for the microscope and examined many samples of boulder-clays 
from various places, and has favored me from time to time with 


* Read before the Chicago Academy of Sciences June 9, 1885, 
+ Proc. A. A. A. S., 1883, and Can. “ Record of Science,” vol. i. See also paper by Mr. J. M. 
Clarke, American Journal of Science, vol. xxix, p, 284, 
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a number of his preparations. He has also kindly prepared and 
mounted specimens of several boulder-clays and allied materials 
collected in Manitoba and the Saskatchewan region. At his re- 
quest the notes made by me on these last and on a few of those 
first mentioned are here offered. This paper must, however, be 
understood to be merely of a preliminary and general character, 
being based on the examination of less than one hundred micro- 
scopic preparations. It may, it is hoped, be supplemented later 
by a more detailed report, including the discussion of a larger 
suite of specimens from a greater number of localities. 

The minute investigation of these boulder-clays has resulted 
in the discovery of many objects which, while evidently of or- 
ganic origin, are very difficult to name or classify, and require 
comparison with a wide range of bodies and reference to many 
works for that purpose. Mr. Thomas has also found that even 
in the case of those clays with which he is most familiar each 


new lot of preparations mounted is almost sure to show forms 


not before observed, and that the field is an ever-widening one. 

It is now, therefore, proposed merely to denote the classes of 
objects so far observed in the various boulder-clays, and when 
possible the genera to which the organisms belong, without at- 
tempting to catalogue them specifically. Neither is it here in- 
tended to enter into any further discussion as to the nature 
of the Sporangites occurring in some of the clays. 

It should also be stated that most of the objects on the many 


slips examined have been indicated by maltwood markings by 


Mr. Thomas, a circumstance greatly reducing the amount of 
labor involved in going over the material. 

[It should be explained that the material referred to in the 
succeeding notes is that part of the boulder-clay which is com- 
posed of particles of medium size, from which the very fine mat- 
ter has, as a rule, been separated by decantation. This again 
has been sized by repeated decantations at intervals of one, two, 
or three minutes. Mr. Thomas states that the greater number 
of examples of a given form are frequently thus obtained in 
material of a certain grade of fineness. ] 


Boulder-clays of Chicago and vicinity. 


The preparations examined representing the boulder-clay of 
Chicago and vicinity are as follows: From Chicago lake tunnel, 
86 feet down, 5 slides; North Chicago boulder-clay, 60 feet down, 
11; North Chicago clay, 64 feet down, 2; North Chicago, 65 feet 
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down, 10; corner of Washington and Clark streets, 8 feet down, 
1; or 29in all. These areso similar in their general characters 
and the class of objects which they present that they may be 
considered together. 

The inorganic material in these clays, as represented by the 
above preparations, consists largely of quartz sand, in which 
few well-rounded grains appear, most being sub-angular and 
many quite angular and unworn. With these is about the usual 
proportion of bottle-green particles of hornblende, with a few of 
mica and feldspar. Nearly one-half of the entire material is, 
however, composed of flattened and rounded grains of fine shale, 
which have a dark brown color and granular texture by trans- 
mitted light. One or two of the quartz grains show included 
crystals and many hold fluid or gas cavities. The bodies of or- 
ganic origin most commonly met with are referable to Sporan- 
gites huronensis, of Sir J. W. Dawson, of the Devonian shales. 
These are extremely abundant, and the shale particles already 
described are doubtless derived from the disintegration of the 
same beds. They are in some instances very well preserved, 
but are also present in all stages of decay, and in many cases 
hold a quantity of granular, shaly, or clayey matter in their 
interiors. Besides these a specimen occurs in the material from 
the lake tunnel of entirely different character. It is a partly 


flattened sphere of 0.2 m. m. in diameter, with radiating and. 


concentric structure, brownish color, and very small central 
cavity, or nucleus. This is precisely similar to the bodies from 


the Devonian rocks described and figured as Macrospores by 


Mr. Clarke in his paper above referred to. Two more bodies of 
the same class appear in other preparations, but are more nearly 
transparent, and evidently in a different state of preservation. 
To one of them a small fragment of the matrix attaches and 
serves to show that both of these may have come from a lime- 
stone bed. 

Next in abundance to the Sporangites is a class of bodies the 
true nature of which is very doubtful. Of these at least twelve 


large: fragments were noted in the preparations under discus- 


sion, with many smaller and less characteristic pieces. They 
may be described as spines or spicules, generally cylindrical, 
but sometimes trough-shaped or triangular in cross-section, aver- 
aging about .05 m. m. in diameter, and of pale yellowish brown 
color. Their structure is very finely granular, and the outer 
surface more or less roughened, as though from erosion. They 
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are in some cases distinctly tubular, with a small central cavity; 
in others have a thick medullar portion, which is poorly defined 
but differs somewhat in texture from the exterior. Some of the 
fragments terminate in acute points, others have a slightly swol- 
len, rounded end, and one was observed to be doubly terminated 
and nearly spindle shaped. They appear to be calcareous, but 
whether this is their original condition or the result of mineral- 
ization is uncertain. They can scarcely be chitinous, being 
much paler in color than other specimens of this character met 
' with in some of the preparations. So many organisms may have 
produced spines or spicules resembling these bodies that it is 
not yet possible to assign them definitely. They do not appear 
to be sponge spicules, but as their color and texture is not un- 
like that of the next class of objects, they may possibly be partly 
mineralized chitinous setze of Annelids, derived from some of 
the subjacent rocks. Their diversity in shape is such that they 
must either represent several species or belong to different parts 
of some organism in connection with which several types of 
appendage of this character are developed. See Fig, 12. 

Among the most interesting bodies found in these clays are 
certain comblike objects which are regarded as annelid jaws. 
Of these four, all fragmentary, have been observed. They were 
at first supposed to be teeth from the lingual ribbon of some 
mollusk, but on more careful examination were found to be un- 
like the teeth of any mollusk of which figures can be found, and, 
moreover, to correspond almost exactly in form with some of the 
annelid jaws described by Mr. G. J. Hinde from the Silurian and 
Devonian rocks of Canada.* See Fig. 13. 

‘One of the specimensshows a series of long and curved prongs. 
Three others apparently belong to a single type, in which a 
nearly flat plate is armed along one edge by a series of small, 
close denticles arranged somewhat obliquely to the line of at- 
tachment. See Fig. 14. Like the bodies last described they are 
of a pale straw color, differing in this respect from Mr. Hinde’s 
Specimens, which are said to be shining and black; but this 
difference may arise from the mode of preservation. They ex- 
hibit no reaction with polarized light, and are smooth and not 
distinctly granular. The ends of the prongs or denticles are 
worn and roughened as though by use. 

Other bodies occurring in these preparations in smaller num- 
bers need not be referred to in detail. Two broken specimens 


* Quarterly Journal of the Geological Society, 1879, p. 370. 
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evidently represent Ostracoda. They show no well marked 
sculpture, but a minutely granular structure. The most perfect 
is .31 m. m. in length. A third specimen, somewhat larger, and 
also broken, is either a small Spherium or a very young speci- 
men of some larger shell. All three have adhering to them 
brownish shaly particles, which appear to indicate their origin, 
though it must be remarked that the shell substance is very well 
preserved and fresh looking. Still another specimen is a broken 
piece of the edge of a large calcareous shell or carapace, beauti- 
fully marked, and possibly that of an ostracod of another species. 
The remaining objects observed are mere fragments, quite in- 
determinate in character. Among these are small pieces of a 
delicate ribbed shell, the ribs being square in cross-section. A 
rather large chitinous fragment, striated extremely, but without 
any other apparent structure, and one or more pieces of straight 
tubular siliceous spicules, probably belonging to some sponge. 

The probable sources of the organic bodies in these clays is 
discussed subsequently in connection with those from other 
places. 


Boulder-clays from Bloomington, Ill., 107 feet down. 


[This clay immediately underlies an interglacial deposit of soil 
and peaty matter with remains of wood, etc.]* Of this clay five 
preparations only have been examined. The coarse material 
is here chiefly quartz sand, of which by far the larger propor- — 
tion is sub-angular. There are also a few grains of amethystine 
quartz, showing sharp conchoidal fracture. Several quartz 
grains show inclusions, one of verysmall hexagonal red crys- 
tals, probably hematite. Hornblende grains are moderately 
abundant, but shaly fragments such as those which make up a 
large proportion of the material from the Chicago clays are 
almost or altogether wanting. A few Sporangites exactly like 
those previously noticed occur, together with one or two speci- 
mens of the pale brownish granular spines, or setee, found in the 
Chicago clays. A small, flat, curved, finely ribbed body in one 
of the slips resembles part of the edge of a carapace. While 
therefore not altogether wanting in this clay, organic traces ap- 
pear to be very scantily represented. | 


* This stratum of soil is about 6 feet thick, and underlies 101 feet of boulder-clay. I do not 
know the thickness of the clay deposit below the inter-glacial soil.—B. w. T. 
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Boulder-clays from Meeker county, Minnesota. 


This material is derived from a well shaft sunk in Meeker 
county, at a depth of about twenty-two feet, and was transmitted 
to Mr. Thomas by Prof. N. H. Winchell, state geologist of 
Minnesota. Mr. Thomas has madea large series of preparations 
from it, a number of which I have had the opportunity of in- 
specting. 

As the Foraminifera contained in these preparations are be- 
ing named and catalogued by Messrs. A. Woodward and B. W. 
Thomas, the remarks here given are confined entirely to the gen- 
eral character and contents of the clay, with the object of com- 
paring it with those from other localities. 

The coarser material from this clay, as it appears in the prep- 
arations, is chiefly quartz sand, which is generally sub-angular, 
though with some well-rounded grains. Hornblende and mica 
appear in about the usual proportions, and two quartz grains 
with very beautiful inclusions were noticed, one being probably 
either hornblende or rutile, the other possibly apatite. A large 
proportion of the material, however, consists of rounded grains 
of shale, of gray or greenish-gray color by transmitted light, and 
not nearly so dark as the shale mixed with the Chicago clays. 
In specimens boiled in nitric acid, the shaly fragments have be- 
come reddish from the oxidation of the iron. 

Of organic bodies present in these specimens of Minnesota clay, 
the Foraminifera are most prominent and important. They are 
evidently derived from the Cretaceous strata, and resemble those 
found in the western development of these rocks, both specifically 
and in mode of preservation. 

Ratalide and Textularide are most abundant, though speci- 
mens of Globigerina and other genera alsooccur. Next in abund- 
ance to the Foraminifera are remains of Radiolaria. Some diffi- 
culty was experienced in deciding the true nature of fragments 
of these bodies at first met with, but the subsequent discovery of 
numerous and often well preserved specimens, and the observation 
by Mr. Thomas that they resist boiling in nitric acid, now leaves 
no doubt as to their character. Several genera and quite a num- 
ber of species are represented, and it will eventually be possible 
to determine many of these forms specifically. Most appear to 
belong to the Polyspheride and Cystide of Haeckel’s classifica- 
tion. The constant occurrence of these bodies with the Cretaceous 
Foraminifera in the Minnesota preparations and in those from 
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other places, with their absence from these materials not equally 
characterized by the Foraminifera, leaves little room to doubt 


the common origin of both. Among miscellaneous objects from — 


the Minnesota clay may be mentioned a few fragments apparently 
identical with the minutely granular spines or sets described as 
occurring in the Chicago clays; also two broken portions of stout 
siliceous spicules, about .026 m. m. in diameter, one smooth, the 
other tuberculated; both tubular, and probably belonging to 
some sponge. Lastly, a single specimen of a very curious body, 
of straggling and irregular form, composed of numerous expan- 
sions differing in shape and size and pretty uniformly pitted, but 
connected by narrow, smooth necks. As this is in one of the 
preparations which has been treated with acid, it must be sili- 
ceous. I can only suggest that it may be the siliceous cast of some 
foraminifer like Aschemonella catenata of Norman, the arenaceous 
test of which has been composed of calcareous particles which 
have left pitted impressions on the cast. Against this is the fact 
of its small size, it being about .2 m. m. only in greatest dia- 
meter. 


Boulder-clay from Crete, Saline county, Nebraska. 
This material, Mr. Thomasinforms me, was obtained from a single 


small excavation. It was forwarded to Mr. Thomas by Prof. G. D. 
Swezey, and is described by him ina letter to Mr. Thomas as a blue 


clay underlying the loess. The inorganic matterin the prepara- — 


tions made from it consists largely of fine angular and sub-angular 
quartz grains, with a small proportion of green hornblende and 
much shale or earthy limestone in little particles which differ in 
color and texture. It is extremely rich in organic forms, chiefly 
Cretaceous Foraminifera, so much so that it seems probable that 
it is largely composed of the debris of the Niobrara division of 
that formation, and that a complete study of its contents would 
practically include that of all the forms occurring in the chalky 
limestone of that stage. The present notice of it must therefore 
be considered as of the most general and preliminary character 
only. Of this material a suite of thirty-one preparations has 
been examined, and in an enumeration of about one hundred of 
the best preserved forms nearly fifty per cent belong to the Tex- 
tularide, the remainder being made up in nearly equal propor- 
tions of Globigerinidew, Ratalide, miscellaneous Foraminifera of 
other families, and radiolarians, resembling, and in some cases 
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identical with, the Minnesota species. Fragments of calcareous 
prisms from the shell of Inoceramus and in the finer matter spe- 
cimens of coccoliths and rhabdoliths also occur; all resembling 
in every respect similar bodies found in the Niobrara rocks of 
Nebraska and Manitoba.* 

Many of the Foraminifera are completely filled with calcite, 
while’ others are still partially hollow, and yet others are filled 
partly with calcite and partly with black carbonaceous or bitum- 
inous matter. Of objects of an unusual character two may be 
specially referred to. A rod-like body about .2m. m. in length, 
narrowed near the middle, though broken at one end, and marked 
by numerous pits in linear series. This may be a small spine 
from some echinoderm. Also a hollow conical tooth or spine, 
evidently that of a fish, also broken, but still .25 m. m. in length. 


Boulder-clay from a well at Rosenfeld, Manitoba. 


This material, sent to me under the name of ‘‘hard-pan,’’ was ob- 
tained at a depth of 135 feet, in a well bored by the Canadian Pacific 
railroad company at Rosenfeld, Manitoba. It formed, mixed with 
gravel and boulders, a layer of eighteen feet in thickness, below 
the post-glacial alluvial deposits of the Red river valley and rest- 
ing ona Silurian shale. As the well was bored with an ordi- 
nary percussion drill, it is possible that some matter from the 
alluvial deposits above referred to may have been mixed with 
the specimen of ‘‘hard-pan,’’ but so far as examined these allu- 
vial deposits do not hold any organic forms. Numerous small 


particles of steel from the edge of the drill occur in the six 


preparations representing this clay. 

The inorganic constituents are coarse in texture, quartz grains, 
of which nearly one-half are perfectly rounded, as usual pre- 
dominating. Bottle-green hornblende is moderately abundant, 
as are also fragments of feldspar and limestone, but shaly mate- 
rials are almost altogether wanting. Bodies of organic origin are 
rather scarce, Foraminifera, however, being most common, and 
a Textularia of the type of T. globulosa is characteristic. A few 
Rotalide are also present, with broken chambers of other Fo- 
raminifera. The examination of a greater quantity of the mate- 
rial would doubtless lead to the discovery of all the ordinary Cre- 
taceous types. 


*See a paper by the writer in the Canadian Naturalist, 1874. 
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Boulder-clay from the South Saskatchewan river ten miles east of the 
mouth of the Swift Current. 


This and the two following localities in the Canadian north- 
west territory are represented by specimens collected by Mr. R. 
G. McConnell. The three localities lie between the 106th and 
108th meridians, and represent a portion of the great drift-cov- 
ered area of the northern plains. The material from this place 
is, as usual, largely siliceous, but there is a larger proportion than 
common of coarse, thoroughly-rounded quartz grains. Horn- 
blende and other crystalline minerals from the Laurentian or 
Huronian are also present, and there isa notable quantity of 
amethystine quartz in angular fragments. Comminuted very 
fine-ground gray shale is moderately abundant. Bodies of or- 
ganic origin are not frequent. In pretty carefully examining a 
series of six preparations, about ten only were met with. These 
are Textularie and rotaline Foramiuifera, with one very small 
Globigerina, and a couple of radiolarians; one very perfect, oval 
and .09 m. m. in longest diameter. (Haliomma?) A fragment 
was also found of bony substance, showing haversian canals and 
probably portion of a ganoid scale. There is also in these prep- 
arations a number of rounded and flattened grains, nearly trans- 
parent, though in some cases with a more opaque central spot, 
and surface minutely and regularly roughened. These were 
eventually determined by comparison to be fragments of some 
pearly shell, probably that of Unio, a form quite abundantly 
represented in the Cretaceous and Laramie rocks of the region. 
The appearance of an opaque nucleus in some examples appears 
to result from the non-penetration of the mounting medium to 
the centre of the larger grains. - 


Boulder-clay from ten miles north of the South Saskatchewan, east of 
Missouri Coteau, township 21, range 10, west of 3d princi- 
pal meridian. 


The material in six preparations from this clay differs from the 
last described only in the much greater quantity of comminuted 
shaly matter of a reddish-brown tint. Bodies of organic origin 
are here again scarce. No Foraminifera were found. Two or 
three broken pieces of minute rod-like pitted objects, very doubt- 
fully referred to small spines of some Echinoderm, and evidently 
identical in character with that previously described from Saline 
county, Nebraska, were detected. Those occurring here are 
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about .015 m.m.in diameter. Another somewhat similar object 
is rather stouter and with a roughened surface without regular 
markings. A small broken piece of some chitinous test was also 
observed, but on the whole this material is very barren. 


Boulder-clay from the South Saskatchewan, fifteen miles above the 
Elbow. 


In the preparations from this clay — eighteen in number — the 
sandy material is much finer than in the two last. It is nearly 
half composed of shaly fragments of brown color, the quartz 
sand being also rather more angular than usual. It is richer in 
organic forms than either of the other specimens from the neigh- 
borhood of the South Saskatchewan. About half a dozen speci- 
mens of Foraminifera were recognized in the preparations, one 
being probably a small Discorbina, others Textulariew, and broken 
chambers of Globigerine. These are not so well preserved as in 
some of the other clays, and in some cases the shell itself appears 
to have been removed, leaving only @ rough cast in calcite. Ra- 
diolarians are here (so far as the examination of a small quantity 
of material can be accepted as conclusive) even more abundant 
than Foraminifera; spherical, oval and turbinate forms all being 
represented, and in some cases in such connection with fragments 
of the abundant shaly material as to leave no doubt as to their 
common origin with it. Small, partly-rounded prisms from the 


_ shell of Inoceramus are also present, together with a few pieces of 


straight hollow siliceous spicats, one specimen of a minutely 
granular spine or seta, with adistinct medullar portion like some 
previously noticed, and .026 m. m. in diameter, and one of a 
portion of a body like that previously referred with doubt to an 
Echinoderm spine. 

In inquiring as to the derivation of the various organic bodies 
in the clays, it is necessary to consider the situation of each lo- 
cality with reference to known areas of the older rocks from the 
disintegration of which they may have come. The Sporangites 
so abundant in the Chicago clays have been definitely traced to 


. the shales of the Devonian age, and have doubtless been brought 
_ to their present position from outcrops to the northward in the 


Michigan peninsula. It has already been stated that the bodies 
supposed to be Annelid jaws may probably have been derived 
from the same beds, or from others of the Devonian or Silurian 
rocks of this part of the country. With regard to the remain- 
ing bodies no definite statement can at present be returned, 
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though there is every reason to believe berauas they might very well — 


have come from the same rocks. 

In the clays from Bloomington, in the centre of the state of 
Illinois, Sporangites are again the most characteristic bodies, 
though much less numerous in correspondence with the greater 
distance from the shale outcrops. A few other objects associated 
with these are not dissimilar to those in the Chicago clays. 

Meeker county, from which the specimens of Minnesota boulder- 
clay were derived, is iu the southern and central portion of the 
state, and is underlaid, according to Prof. N. H. Winchell’s map, 
by rocks of the Cambo-Silurian period.* As might be anticipated 
from the absence of Devonian rocks both in this locality and the 
whole region to the north and northeast, Sporangites have not 
been observed in this clay. While the greater part at least of 
the organisms are evidently referable to the Cretaceous rocks, 
the locality lies to the northeast of the generally recognized edge 
of that formation. Prof. Winchell has, however, proved the ex- 
istence of a number of outliers of Cretaceous beyond the main 
area occupied by these rocks, and it is probably from one of 
these, possibly not remote from the actual position of the clay, 
that the Foraminifera and Radiolarize have come. ) 

The clay from Crete, Saline county, Neb., is, as already ob- 
served, so rich in Cretaceous forms as to lead to the belief that 
it is largely composed of the debris of the chalky limestone of 
the Niobrara stage, and may rest upon or lie very near to the 
outcrop of these beds. Iam not in a position to state whether 
the geology of the district bears out this conclusion. The map 
shows at least that Cretaceous rocks underlie this part of the 
state. 

The material from Rosenfeld, Manitoba, shows a smaller num- 
ber of forms, but these are equally characteristic of the Niobrara 
stage, the outcrop of which, though concealed by alluvial and 
other deposits, can not be many miles west of the position of the 
well, and also runs northward along the base of the Pembina 
escarpment, having been recognized at a point about fifty miles 
northwest of Rosenfeld on the Boyne river. (‘Geology and 
Resources of the 49th Parallel,’ p..78.) As there is little proba- 
bility of the existence of any Cretaceous rocks directly north or 
to the northeastward of this place, the occurrence of Cretaceous 


* Dr. Dawson here is slightly in error as to the rocks underlying Meeker county. So far as 
known they are the crystalline rocks of the Archean, probably overlain by the shales of the 
Cretaceous.—N. H. W. 
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Foraminifera would tend to show that material derived from the 
northwest had been incorporated with the boulder-clay of this 
district. 

The three localities near the South Saskatchewan may be 
treated of together in so far as the origin of their organic con- 
stituents is concerned. The general movement of the material 
composing the glacial deposits of the northern plains in a south- 
westerly direction has already been demonstrated (see ‘‘ Quarterly 
Journal of the Geological Society, 1875,’’ p. 605; ‘‘Report of pro- 
gress of the geological survey of Canada, 1882-4,’’ p. 139) and it 


' would appear that the Cretaceous Foraminifera must also have 


been carried from the vicinity of the eastern Cretaceous outcrops 
at a great distance. It is true that the clays here rest on Creta- 
ceous beds, but these are not as a rule calcareous, or such as to 
yield Foraminifera in the state of preservation of these found in 
the clays. The Niobrara limestones are not only unknown in 
the entire district from which the clays come, but their place 
appears to be taken in this region by the Belly river beds, which 


are arenaceous and argillaceous. Other organic fragments pres- 


ent in these clays may well have been derived from the Creta- 
ceous or Lamarie beds of the immediate neighborhood. 

In reviewing the general bearings of the microscopical exami- 
nation of these boulder-clays, representing as they do a few 
points only, scattered over a wide area in the central portion of 
the continent, it would be unwise to endeavor to draw any very 
definite or too general conclusions. The field appears to bea 
promising one for future inquiry, and the present paper can be 
regarded only as in the restricted sense, preliminary. It would 
appear, however, that of all the organic bodies met with none 
can be assigned with certainty to the glacial period or era of 
deposition of the boulder-clay itself. The origin of most can be 
traced unequivocally to the older rocks, from which they have 
been derived, and incorporated with the boulder-clays. Of all 
the bodies enumerated the only ones which, on account of their 
presence in clays, holding otherwise different sets of forms, may 
possibly be of contemporaneous origin with them, are siliceous 
sponge (?) spicules and the peculiar spines or sete several times 
referred to in the foregoing. To these may be possibly added 
the Astracoda from the Chicago clay. While it is therefore 
probable that the examination of these organic fragments will 
serve to throw additional light on the direction of transport of 
material during the Glacial period — a point of particular value 
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over the wide area of the plains, where the soft character of the 
rock precludes the test of direction of striation — it has so far 
failed to afford any certain information as to the actual condi- 
tions prevailing during that period. The negative evidence, 
reinforced by the fact that derived bodies have been perfectly 
preserved, so far as it goes, leads to a belief in the great scarcity 
of contemporary life. The occurrence of inter-glacial peats and 
the induration of wood and other vegetable matters in the boul- 
der-clays of a number of widely separated localities in the west 
(see ‘‘ Vegetable remains in drift deposits of the Northwest,’ by 
Prof. N. H. Winchell, Proce. A. A. 8., 1875; ‘‘ Report of Prog- 
ress of the Geological survey of Canada, 1882-4,’’ p. 144) prove, 
however, that life was not constantly absent, and it may there- 
fore reasonably be anticipated that further search will* event- 
ually lead to the definition in the clays of at least such contem- 
porary organisms as may have been derived from these 
inter-glacial deposits, and possibly of others strictly contempo- 
raneous with the boulder-clays themselves. The well-rounded 
character of a considerable proportion of the sand in some of the 
specimens points to prolonged water action, but there is no 
means of deciding to what extent in each case previously 
rounded sand grains have been included in the clays. The com- 


paratively unworn appearance of the majority of the Foramini- | 


fera and other delicate objects, on the contrary, indicate rather 
tranquil conditions of deposit, and negatives the occurrence in 
the case of these materials of any extensive differential motion 
in the substance of the clay itself, which would infallibly have 
destroyed these very fragile organisms. Mr. Hugh Miller, in a 
carefully marked out paper on ‘‘ Boulder glaciation” (‘‘ Royal 
physical society, Edinburgh,’”’ vol. viii, p. 157), deseribes a 
fluxion structure in the Scottish till or boulder-clay, and notes 
instances of sand grains so shaped and striated as to represent 
microscopic glaciated boulders which he conceives to have been 
‘*slidden along and glaciated in these places in the clay.’? No 
confirmation of this observation is afforded by these clays. 
Though many grains of an elongated shape show what might at 
first be taken for such striation, it is apparent in almost every 
case on close examination that the lines are really structural and 
that the shape of the grains is here, as in ordinary sands, gov- 
erned to a great extent by the pre-existing cleavage or jointage 
planes of the material of which they are composed. 


The microscopical examination of these boulder-clays bears _ 
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_ out the conclusion arrived at from their microscopic character, 
i that, while largely composed of far-traveled material, they in- 


variably contain a considerable proportion of antabeal of local, 
_ or proximately local, origin. 


biel 


we (260) ; Fig 13 («260) 4 Fig. 14 (x260) 


Organisms from the Chicago boulder - clays. ee 
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XX. 


ON THE FORAMINIFERA OF THE BOULDER-CLAY. 
TAKEN FROM A WELL-SHAFT 22 FEET DEEP, 
MEEKER COUNTY, CENTRAL MINNESOTA. 


BY A. WOODWARD AND B. W. THOMAS. (JULY 1, 1885.) 


[Norre.—In the course of Mr. Thomas’ investigation of the rhizocarps of the 
Devonian shales found in the Chicago boulder-clay, several years ago, he made 
a request for samples of boulder-clay from Minnesota, for comparison. About 
that time Mr. Dickson, living afew miles southwest from Litchfield, in Meeker 
county, who was sinking a common well for domestic purposes, on his farm, 
had found numerous fragments of Cretaceous lignite in the blue till into which 
he was sinking his well. These pieces attracted attention, in the public press, 
as indications of ‘‘ coal.’ Thereupon Mr. Dickson, through the agency of At- 
torney J. N. Cross, of Minneapolis, sent mea lot of it, accompanied by a fair sam- 
ple of the boulder-clay itself. This boulder-clay contained not only other pieces 


of lignite, but many bits of shale such as has been referred to the Cretaceous — 


formation whenever seen in similar circumstances anywhere in the state. These 
were sent to Mr. Thomas. Subsequently much more shale was obtained at the 
same place and forwarded to Mr. Thomas. The microscopic fossils that Mr. 
Thomas has thus brought to light, and which are described, named and illus- 
trated in the following paper by Messrs. Woodward and Thomas, are therefore 
fossils of the Cretaceous formation, and are not indigenous to the boulder-clay 
itself. The paper might be entitled, correctly, The foraminifera of the Creta- 
ceous, since these bits of shale can be referred, without any doubt, to the Cre- 
taceous, which is known to underlie large areas of the till in that part of the 
state, and since similar fossils have been found in the Cretaceous shales, in situ, 
by Dr. G. M, Dawson, in the escarpment of Pembina mountain, in Manitoba, 
(Canadian Naturalist, new series, vol. vii, p. 252). Still later a quantity of 
Cretaceous shale, much more calcareous, and referable to the Niobrara, of Meek 
& Hayden, was obtained at Redstone, New Ulm, through Mr. B. Juni, and 
sent to Mr. Thomas for a similar examination. 

Through the intelligent co-operation and zeal of Mr. Thomas, united with 
the labor and skill of Mr. Woodward, in examining and illustrating these ob- 
jects, an entirely r ew field of research is opened up to the geologists of Minne- 
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sota. Mr. Thomas has mounted all these objects for microscopic study, and 
has marked most of the forms on the slides with Maltwood numbers, and Mr. 
Woodward has drawn up the paper, which sets forth the result of their joint 
labor. It is to be hoped that this field may be further searched, and that a 
full account may finally be given of the entire microscopic fauna of the Creta- 
ceous.— N. H. WINCHELL. | 


The main object of this paper is simply to give some idea of 
the various forms of foraminifera to be found in the boulder-clays 
of Minnesota. We do not pretend that it is by any means a 
monograph or a perfect and complete paper, for we think from 
what observations we have made, and the number of species 
found from comparatively one or two localities, that a much full- 
er and more extensive paper could be written. But it cannot 
be done in a limited time, and it will require material from a 
great many localities, and several years of labor. 

As it is we have been very successful, far beyond our expecta- 
tions, considering the small amount of material at hand, from 
which we have prepared a large number of slides, selecting about 
eighty for this investigation, and by using a one-fifth objective 
we have identified the following species: 

Textularia globulosa, Ehrenberg. Common. 

T— agglutinans, d’Orbigny. Not common. 

T— turris, d’Orbigny. Rare. 

Spiroplecta Americana, Ehrenberg. Rare. 

Gaudryina pupoides, d’Orbigny. Quite rare. 

Bulimina pupoides, d’Orbigny. Rare. 

_ Bolivina punctata, d’Orbigny. Rare. 

Uvigerina canariensis, d’Orbigny. Rare. 

Globigerina bulloides, @Orbigny. Quite rare. 

G— cretacea, d’Orbigny. Common. 

G— marginata, Reuss. Quite rare. 

Lagena favoso-punctata, Brady. Common. 

Orbulina universa, d’Orbigny. Very common. 

Operculina complanata, Defrance, sp. Rare. 

O— complanata, var. 

granulosa, Leymerie. Rare. 

The material washed from the boulder-clays is at least 95 per 
cent sand, and the shells being in most cases filled solid with 
foreign matter, generally calcite, cannot be separated from it by 
drying, and scattering over distilled water, as we do recent fo- 
raminifera. Consequently it requires much work, time and 
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patience to secure a few good specimens of these interesting fos- 


sils. 
These we have endeavored to figure and describe, giving the 
synonyms, and when possible using the original descriptions. 


Sub-Kingdom PROTOZOA. 
Class RHIZOPODA. 


Order Reticularia. 


(Foraminifera. ) 
TEXTULARID£. 


Sub-Family I.— TEXTULARIN &. 
TEXTULARIA, Defrance. 
Textularia globulosa, Ehrenberg. 


(Plate III, figs. 1-5.) 


Textularia globulosa, EHRENBERG. Abhand. Akad. Berlin. (1838) 1839. pl. iv. 

Textularia globulosa, DAWSON, 1874. Can. Nat. vol. vii, p. 253, fig. a. 

Textularia globulosa, SCHARDT, 1884. Etudes Geol. Sur. le Pays—D’Enhaut. 
Bull, Soc, Vaud., vol. xx, p. 74. 


‘¢ T.— globulosa, testula microscopica superficie levi, in adulta 
longiore quam lata, articulis globosis.’’ (Bhrenberg. (1838) Ab- 
hand. Akad. Berlin, p. 135.) 

T.— globulosa, microscopic test with a smooth surface, adult 
forms longer than wide, with spherical or globular chambers. 


Locality. Meeker county, Minn. 


The species being generally distributed throughout the west. 
Is quite common in the boulder-clays of central Minnesota, also 
in the Cretaceous of Nebraska and Dakota. 
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Textularia agglutinans, (’Orbigny. 
(Plate III, figs. 6, 7.) 


Textularia agglutinans, D’ORBIGNY, 1839, Foram. Cuba, p. 144, pl. i, figs. 17, 
18, 32-34. 

Textularia agglutinans, SEGUENZA 1862, Atti dell’ Accad. Gisenia, vol. xviii, 
(ser. 2), p. 112, pl. ii, fig. 4. 

Plecanium sturi, KARRER, 1864, Sitzungsb. d. k. Ak. Wiss. Wien, vol. ], p. 
704, pl. i, fig. 1. 

Petularia agglutinans, PARKER and JONES, 1865, Phil. Trans,, vol. clv, p. 
369, pl. xv, fig. 21. 

Plecanium agglutinans, REUSS, 1869, Sitzungsb. d. k. Ak. Wiss. Wien, vol. 
lix, p. 452, pl. i, figs. 1, 2. 

Textilaria agglutinans, MOEBIUS, 1880, Foram. von Mauritius, p. 93, pl. ix, 

figs. 1-8. 

Textularia agglutinans, BRADY, 1884, Report Foram. H. M. 8. Challenger. 
Zool., vol. ix, p. 363, pl. xliii, figs. 1-3, vars. figs. 
4, 12. 


Textularia. Testa elongato-coniea, rugoso-agglutinate, alba, 
lateraliter convexiuscula; postice cuneata; loculis largis, ultimis 


-convexis; apertura semi-lunari. d’Orbigny (Foram. Cuba, p 


144). 

Test elongate, conical, rugose, agglutinous (from grains of 
sand) white, laterally convex, posteriorly cuneate, segments 
large, the last convex, aperture semi lunate. 

Locality, Meeker county, Minn. 


Textularia turris, d’Orbigny. 
(Plate ITI, fig. 8.) 


Textularia turris, d’ORBIGNY, 1840, Mem. Soc. Geol. France, vol. iv, p. 46, pl. 
.iv, figs: 27, 28. 


eerarulanta turris, PARKER and JONES, 1863, Ann., and Mag. Nat. Hist., ser. 3, 


VOL, Zt, B, O7, 
Textulavia turris, BRADY, 1884, Report on Foram. H. M.S. Challenges: Zool., 
vol. ix, p. 366, pl. xliv, figs. 4, 5. 


‘* Textularia turris is round in transverse section, elongate, and 
tapering. It differs from Textularia trochus chiefly in its greater 
proportionate length and its rougher exterior, as well as in its 
frequent irregularity of contour.’’ Brady (loe. cit). 

Locality, Meeker county, Minn. 

We have been able so far to find but one specimen, while it 
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appears to be comparatively common in the Cretaceous beds of 
France, Bohemia, England and Ireland. 


SPIROPLECTA, Ehrenberg. 


Spiroplecta americana, Ehrenberg. 
(Plate III, fig. 9.) 


Spiroplecta americana, EHREN., 1854, Mikrogeolgie, pl. xxxii, I. figs. 13, 14; 
II. fig. 25. | 

Spiroplecta americana, BRADY, 1884, Report on Foram. H. M. 8. Challenger. 
Zool., vol. ix, p. 376, pl. xlv, fig. 24, a. b. 


‘The test is usually much compressed, and widens rapidly 
towards the distal end; the lateral edges are thin and slightly 
lobulated, the chambers somewhat inflated, and the septal lines 
correspondingly depressed on the exterior; the walls are thin 
and smooth.’’ Brady (loc. cit). 

Locality, Meeker county, Minn. 

This species does not seem to be very widely distributed. 

The specimens figured by Ehrenberg were from the Cretaceous 
beds of Missouri and Mississippi.* 


GAUDRYINA, d’Orbigny. 
Gaudryina pupoides, d’Orbigny. 


(Plate III, fig. 10.) 


Gaudryina pupoides, D’ORBIGNY, 1840, Mem. Soe. Geol. France, vol. iv, p. 
44, pl. iv, figs. 22-24. 

Gaudryina pupoides, Id., 1846, Foram. Foss. Vien., p. 197, pl. xxi, figs. 34-36. 

Gaudryina subglabra, GUMBEL, 1868, Abh. d. k. bayer. Akad. Wiss., II. cl., 
vol. x, p. 602, pl. i, fig. 4. 

Gaudryina pupoides, BRADY, 1884. Report on Foram. H. M. 8. Challenger. 
Zool., vol. ix, p. 378, pl. xlvi, figs. 1-4. 


‘‘Gaudryina pupoides is an easily recognised species. Its dimorph- 
ous mode of growth is generally very apparent, and its variabil- 
ity is limited to such features as the number of segments, the 
relative length and breadth of the test, and the degree of lateral 
compression. In recent shells the walls are thin and calcareous, 


smooth externally, and almost invariably of a greyish hue; fossil 


specimens sometimes exhibit a slightly rough exterior. In form 


*Brady. Report on the Foraminifera, H. M. S. Challenger, p. 376. 
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and position the aperture resembles that of the typical Textularia, 
but it is often surrounded by a raised lip or borden.’’ Brady 
(loe. cit. ). 


Locality, Meeker county, Minn. 
Bulimina pupoides, d’Orbigny. 
(Plate III, fig. 11.) 


Bulimina pupoides, D’ORBIGNY, 1846, For. Foss. Vien., p..185, pl. xi, figs. 
11, 12. 

Bulimina pupoides, WILLIAMSON, 1858, Rec. For. Gt. Br., p. 62, pl. v, figs. 
124, 125. . 

Bulimina presli, var. pwpoides, PARKER and JONES, 1862, Introd. Foram. | 
Appendix, p. 311. 

Bulimina pupoides, TERRIGI, 1880, Atti dell’ Accad. Pont., ann. xxxiii, p- 
193, pl. ii, figs. 30-34. 

Bulimina pupoides, BRADY, 1884, Report on Foram., H. M.S. Challenger. 

Zool., vol. ix, pp. 400, 401, pl. 1, fig. 15, a. b. 


Shell oblong; obtuse, especially at the inferior lateral surface; 
composed of numerous segments, arranged in an indistinct spiral, 
and exhibiting a tendency to form three oblique vertical rows; 
segments remarkably ventricose and prominent; the anterior 
one usually more oblong than the rest, from its anterior part not 
being embraced, as all the preceding ones, by the next segment. 
Septal plane convex; semilunar. Septal orifice single, placed 
near the umbilical border of the septal plane, and usually char- 
acterized by a curious obliquity at its inner part, owing to the 
two lips of the orifice not meeting at their umbilical extremities, 
but passing one behind the other. Texture hyaline; transpar- 
: ent; when examined, after being mounted in Canada balsam, 
: through a high power, it is seen to be perforated by innumerable 
minute foramina. Williamson’s Recent Foraminifera Gt., Br. p. 62. 


Locality, Meeker county, Minn. 
Sub-Family 2.— BULIMINI®. 
BOLivina, d’Orbigny. 
f Bolivina punctata, @ Orbigny. 
(Plate III, fig. 12.) 


Bolivina punctata, D’ORBIGNY, 1839, Foram. Amer. Merid., p. 61, pl. viii, 
figs. 10-12. 
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Bolivina antiqua, Id., 1846, Foram. Fo-s. Vien., p. 240, pl. xiv, figs. 11-13. 

Grammostomum polystigma, EHRENBERG, 1854, Mikrogeologie, pl. xix, fig. 84. 

Grammostomum caloglossa, EHRENBERG, Ibid. pl. xxv, figs. 17, 18. 

Bolivina punctata, BRADY, 1864, Trans. Linn. Soc. Lond., vol. xxiv, p. 468, 
pl. xlviii, fig. 9, a, b. , 

Bulimina presli, var. (Bolivina) punctata, PARKER and JONES, 1865, Phil. 
Trans., vol. cly, p. 376, pl. xviii, fig. 74. 

Bolivina elongata, HANTKA, 1875, Mittheil. Jahrb. d. k. ung. geol. Anstalt, 
vol. iv, p. 65, pl. vii, fig. 14. 

Bolivina antiqua, TERRIGI, 1880, Atti dell’ Acad. Pont., ann. xxxiii, p. 196, 
pl. ii, fig. 40. 

Bolivina punctata, MOEBIUS, 1880, Foram von Mauritius, p, 94, pl. ix, figs. 
9, 10. 

Bolivina punctata, BRADY, 1884, eS on Foram. H.M.S8. Challenger. Zool., 
vol. ix, p. 417, pl. lii, figs. 18, 19. 


B. testa elongata, compressa, conica, antice obtusa, postice 
acuminatea, alba, punctata, lateraliter subcarinata; loculis nu- 
merosis, obliquis, undulatis, ultimo obtuso; apertura simplici. 
D’ Orbigny (Foram. Amer. Merid., p. 63). 

Test elongated, compressed, conical, obtuse, anteriorly, acum- 
inated posteriorly, white, punctate, sub-carinate on sides, with 
numerous oblique undulate segments, the last obtuse, aperture 
simple. 


Locality, Meeker county, Minn. 
LAGENID. 
Sub-Family 1.— WAS 4 
LAGENA, Walker and Boys. 
Lagena favosa-punctata, Brady. 


(Plate IV, figs. 32, 33, 34, 38.) 


Lagena favoso-punctata, BRADY, 1881, Quart. Journ. Mic. Sci., vol. xxi, N.S. 
p. 62. 

Lagena favoso-punctata, BRADY, 1884, Report on Foram. H. M. S.Challenger. 
Zool., vol. ix, pl. lviii, fig. 35, pl. lix, fig. 4, pl. Lxi, 
fig. 2. 


‘‘Test ecto-or ento-solenian, shape variable; surface areolated 
or reticulated, with a conspicuous orifice or perforation in the 
middle of each area or depression. Length sth inch (0.34 
mm.) or less.’”? Brady (loc. cit.) 


Locality, Meeker county, Minn. 
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Sub-Family 3.— POLYMORPHININ #®. 
UVIGERINA, d@’Orbigny. 


Uvigerina canariensis, @’ Orbigny. 


(Plate IV, fig. 37.) 


‘* Teste pineiformes minuscule,’? SOLDANI, 1798, Testaceographia, vol. ii, p. 
18, pl. iv, figs. E, F, G, H. 

Uvigerina nodosa, var. B, D’ORBIGNY, 1826, Ann. Sci, Nat., vol. vii, p. 269, 
No. 3. 

Uvigerina canariensis, Id. 1839, Foram. Canaries, p. 138, pl. i, figs. 25-27. 

Uvigerina winula, D’ORBIGNY, 1846, For. Foss. Vien., p. 189, pl. xi, figs. 
21, 22: 

Uvigerina irregularis, BRADY, 1865, Nat. Hist. Trans. Northd. and Durham, 
vol. i, p. 100, pl. xii, fig. 5. ; 

Uvigerina proboscidea, SCHWAGER, 1866, Novara-Exped., geol. Theil, vol. p. 

250, pl. vii, fig. 96. 

Uvigerina farinosa, HANTKEN, 1875, Mi'theil. Jahrb. d. k. ung. geol. Anstalt, 
vol. iv, p. 62, pl. vii, fig. 6. 

Uvigerina canariensis, BRADY, 1884. Report on Foram. H. M.S. Challenger- 
Zool., vol. ix, p. 573, pl. Ixxiv, figs. 1-3. 


U. testa oblongo-conica, punctata, albida; spira conica, an- 
fractibus quinis minime convexis; loculis convexis, per quamque 
Spiram trinis; apertura rotunda; siphone brevi. d’Orbigny. 
(Foraminifera Canaries, p. 138.) 

Test oblong conical, punctate, whitish with a conical spire of 
five whorls slightly convex, segments convex, three to each whorl 
of the spire, aperture round, siphon short. 


Locality, Meeker county, Minn. 
GLOBIGERINID. 


GLOBIGERINA, d’Orbigny. 
Globigerina cretacea, d’Orbigny. 


(Plate III, figs. 14-16. II, fig. 19.) 


Globigerina cretacea, D’ORBIGNY, 1840, Mem Soe. Geol. France, vol. iv, p. 34, 
pl. iii, figs 12-14. 

Globigerina foveolata (pars), EHRENBERG, 1854. Mikrogeologie, pl. xxiv, fig. 
49. 

Globigerina libani, EHRENBERw, Ibid., pl. xxv, fig. 30. 

Planulina pachyderma, Id., Ibid., pl. xxv, fig. 31. 
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Rotalia pertusa, Id., Ibid., pl. xxiv, fig. 41. 

Rotalia aspera, Id., Ibid., pl. xxvii, figs. 57, 58, pl. xxviii, fig. 42, pl. xxxi, 
fig. 44. 

Rotalia globulosa, Id., Tbid., pl. xxvii, fig. 60, pl. xxviii, figs. 40, 41, pl. 
xxxi, figs, 40, 41, 43. 

Rotalia densa, Id., Ibid., pl. xxvii, fig. 62. 

Rotalia quaterna, Id., Ibid., pl. xxvii, fig. 53, pl. xxviii, fig. 34. 

Rotalia rosa, Id., Ibid., pl. xxvii, fig. 54. 

Rotalia pachyomphala, Id., Ibid., pl. xxvii, fig. 55. 

Rotalia tracheotetras, Id., Ibid., pl. xxvii, fig. 35. 

Rotalia perforata, Id., Ibid., pl. xxviii, fig. 36, pl. xxix, fig. 2. 

Rotalia protacmea, Id., Ibid., pl. xxviii, fig 37. 

Rotalia laxa, Id., Ibid., pl. xxviii, fig 38, pl. xxix, fig. 1, pl. xxxi, fig 42. 

Rotalia conti, Id., Ibid., pl. xxviii, fig 39. 

Globigerina cretacea, ‘BRADY, 1879. Quart. Journ. Micr. Sci., vol. xix, N.5., 
p. 285. | 

Globigerina cretacea, BRADY, 1884. Report on Foram. H. M. 8. Challenger. 
Zool., vol. ix, p. 596, pl. Ixxxii. Fossil specimens, fig. 
11, a-e. 


‘Test rotaliform, much compressed; superior face flattened or 
only slightly convex, inferior side depressed towards the centre 
and excavated at the umbilicus, periphery obtuse and lobulated; 
composed of about three tolerably distinct convolutions, the outer 
most consisting of from five to seven segments; segments relatively 
small, subglobular; apertures opening into an umbilical vesti- 
bule. Diameter, 3;th inch (0.5 mm.) Brady (loc. cit.) 


Locality, Meeker county, Minn. 


This species is very abundant in the boulder-clays of Minne- 
sota, but the specimens we examined were quite fragmentary; 
perfect examples rare. 


Globigerina bulloides, @Orbigny. 


(Plate III, fig. 13.) 


‘* Polymorpha Tuberosa et Globulifera,’’ SOLDANI, 1791, Testaceographia, vol. 
i, pt. 2, p. 117, pl. exxiii, figs. H, I, O, P. 

Testxe tuberose, etc., Id., 1798. Ibid., vol. ii, p. 20, pl. vi, figs. dd., ee. 

Globigerina bulloides, D’ORBIGNY, 1826, Ann. Sci. Nat., vol. vii, p. 277, No. 
1.— Modeles, No. 17 (young), and No. 76. 

Globigerina bulloides, Id., 1839, Foram. Amer, Merid., p. 37. 

Globigerina bulloides, Id., 1839, Foram. Canaries, p. 132, pl. ii, figs 1-3, 28. 

Globigerina hirsuta, Id., Ibid, p. 133, pl. ii, figs. 4-6. 

Globigerina ginlhoutfecal Id., 1839, Foram. Cuba, p. 95, pl. iv, figs. 15-18. 

Globigerina bulloides, Id., 1846, For. Foss. Vien., p. 163, pl. ix, figs. 4-6. 
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Globigerina concinna, REUSS, 1849, Denkscbr. d. k, Akad., Wiss. Wien., vol. 
i, p. 373, pl. xlvii, fig. 8. 
Globigerina diplostoma, Id., Ibid., p. 373, pl. xlvii, figs. 9, 10. 
Globigerina depressa, EHRENBERG, 1854, Mikrogeologie, pl. xix, fig. 92. 
Globigerina foveolata (pars), Id., Ibid., pl. xxii, fig. 74. 
Globigerina crete, EHRENBERG, 1854, Mikrogeologie, pl. xxvi., fig. 44; — pl. 
xxx, fig. 38. 
Globigerina stellata, Id., Ibid., pl. xxvi, fig. 45. 
Globigerina ternata, EHRENBERG, 1854, Mikrogeologie, pl. xxxv B., figs. 5, 6. 
Planulina poroteras, Id., 1854, Ibid., pl. xx, II. fig. 16. 
Planulina pertusa, Id., Ubid., pl. xxii, fig. 75. 
Planulina stigma, Id., Ibid., pl. xxv, fig. 29. 
Rotalia rudis, Id., Tbid., pl. xxiv, figs 35, 36. 
Rotalia leptospira, Id., Ibid., pl. xxiv, fig. 39. 
Rotalia senaria (pars), Id., Ibid., pl, xxiv, fig. 40. 
Ptygostomum orphei, 1d., Ibid., pl. xxxv, B, figs. 1, 2. 
Phanerostomum atlanticum, Id., Ibid., pl. xxxv, B., figs. 3, 4. 
_ Globigerina bulloides, KUBLER and ZUINGLI, 1866, Neujahrsblatt, v. d. Bur- 
gerbib. in Winterthur, pt. 2, p. 22, pl. iii, figs. 30, 32. 
Globigerina taminensis, Id., Ibid., p. 24, pl. iii, fig. 26. 
Globigerina bulloides, GUMBEL, 1868, Abh. d. k. bayer. Akad. d. Wiss., II. 
cl, vol. x, p. 661, pl. ii, fig. 106. 
Globigerina alpigena (?), Id., Ibid., p. 661, pl. ii, fig. 107. 
Globigerina eocena, Id., Ibid., p. 662, pl. ii, fig. 109. 
Planulina mauryana, EHRENBERG, 1873, Abhandl. d. k. Akad. Wiss. Berlin 
(1872), p. 388, pl. iii, fig. 1. 
Planulina globigerina, Id., Ibid., p. 388, pl. iii, fig. 3. 
| Planulina megalopentas, Id., Ibid., p. 388, pl. iv, fig. 7. 
_ Pylodexia platyletras, Id., Ibid., p. 3&8, pl. iii, fig. 14. 
Aristerospira omphalotetras, Id., Ihid., p. 388, pl. iii, fig. 15. 
Globigerina detrita, TERQUEM, 1875, Anim. sur la Plage de Dunkerque, fasc. 
i, p. 31, pl. iv, fig. 4, a-e. 
Globigerina bulloides, TERQUEM, 1875, Anim. sur la Plage de Dunkerque, fasc. 
i, p. 31, pl. iv, fig. 5, a. b. 
q Globigerina bulloides, BRADY, 1879, Quart. Journ. Micr. Sci., vol. xix, N. 8., 
4 p. 71. 
: elobagorine bulloides, ‘oa 1884, Report on Foram. H. M. 8S. Challenger. 
| : Zool., vol. ix, p. 593, pl. Ixxix, figs. 3-7. 
4 


‘*Test spiral, subtrochoid; superior face convex, inferior more 
H or less convex but with deeply sunken umbilicus, periphery 
: rounded, lobulated; adult specimens composed of about seven 
globose segments, of which four form the outer convolution; the 
apertures of the individual chambers opening independently 
into the umbilical vestibule. Diameter, sometimes 7th inch 
(0.63 mm.), but oftener much less.’’ Brady (loc. cit). 


Locality, Meeker county, Minn. 
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Globigerina marginata, Reuss. 
(Plate IV, figs. 20 22.) 


Rosalina marginata, REUSS, 1845, Verstein. bohm, Kreid, pt. i, p. 36, pl. xiii, 
fig. 47. 

Rosalina marginata, JONES, 1853, Ann. and Mag. Nat. Hist., ser. 2, vol. xii, 
p. 241, pl. ix, fig. 7. 

Rosalina marginata, REUSS, 1854, Denkschr. d. k. Akad. Wiss. Wien, vol. 
vii, p. 69, pl. xxvi, fig. 1. 

Discorbina marginata, Id., 1854, Sitzungsb. d. _k. Akad, Wiss. Wien, vol. lii, 
p. 12, No. 2. 

Globigerina marginata, PARKER and JONES, 1865, Phil. Trans., vol. elv, p.367. 

Rotalia marginata, GUMBEL, 1870, Sitzungsb. d. k, bayer. Akad, Wiss., vol. 
ii, pp. 283, 287. 2 

Globigerina marginata, RUESS, 1874, Das Elbethalgebirge in Sachsen, 2¢e7 
Theil, p. 112, No. 2. 

Globigerina marginata, BRADY, 1879, Quart. Journ. Mier. Sci., vol. xix, N. 
S., p. 74. 


Globigerina marginata, BRADY, 1884, Report on Foram. H. M. 8. Challenger. 
Zool., vol. ix, p. 597, wood cut, fig. 17. 


‘‘Test rotaliform, much compressed; superior face convex, in- 
ferior face also convex but with a sunken umbilical recess, peri- 
pheral edge thin or subcarinate; segments numerous, five or six 
in the last convolution, the outer margin of each segment ex- 
hibiting a well-marked narrow border; apertures opening into 
the umbilical vestibule. Surface of living specimens beset with 
spines. Diameter, sth to sth inch (0.5 to 1 mm).’”? Brady 
(loe. cit). 


Locality, Meeker county, Minn. 


This species we are in some doubt about, it resembles so closely 
in some respects G-linneana, while in others Pulvinulina menhardii; 
but the weight of evidence is in favor of G. marginata. Reuss. 


ORBULINA, d’Orbigny. 
Orbulina universa, d’Orbigny. 
(Plate IV, figs. 25-31.) 
‘*Polymorpha Sphxrule vitrex,’? SOLDANT, 1791. Testaceograpbia, vol. i, pt. 
2, p. 116, pl. exix, figs. I-N. 
Orbulina universa, D’ORBIGNY, 1839, Foram. Cuba, p. 3, pl. i, fig 1. 


Orbulina universa, 1d.,,1839, Foram. Canaries, p. 122, pl, i, fig. 1. 
Miliola (Monocystis) arcella EHRENBERG, 1854, Mikrogeologie, pl. xxx, fig. i. 
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Miliola spherula, Id., Ibid., pl. xxxi, fig. 1, a. b. ¢. 

Orbulina granulata, var. atra, COSTA, 1856, Atti dell’ Accad. Pont., vol. vii, 
p. 116, pl. xi, fig. 2. 

Orbulina granulata, var. areolata, Id., Ibid., p. 117, pl. xi, fig. 4. 

Orbulina universa, Id., Ibid., p. 114, pl. xi, fig. 5. 

Orbulina universa, WILLIAMSON, 1858, Rec. For. Gt. Br., p. 2, pl. 1, fig. 4. 

Orbulina punctata, TERQUEM, 1862, Foram du Lias, 2%”¢ mem., p. 432, pl. v, 
fig. 5. 

Globigerina (Orbulina) universa, OWEN, 1867, Journal Linn. Soc., Lond., vol. 
ix, Zool., p. 149, pl. v, fig. 1. 

Globigerina (Orbulina) continens, Id., Ibid., figs. 3, 4. 

Globigerina (Orbulina) acerosa, Id., Ibid., fig 2. 

Orbulina universa, BRADY, 1859, Quart. Journ. Micr. Soc., vol. xix, N. §., 
p. 75. 

Orbulina universa, Id., 1884, Report on Foram. H. M. 8. Challenger, Zool., 
vol. ix, p. 608, pls. Ixxviii, Ixxxi, figs. 8-26, pl. lxxxii, 
fig. 1-3. 


_ Generic character. Shell free, regular, spherical, hollow; per- 
forated by innumerable very minute foramina, visible only under 
a high magnifying power, septal orifice single, small, situate at 


some point on the periphery of the shell; without any marginal 


projection; often invisible.* | 

Spec. char. Spherical; parietes minutely granular, of a pale, 
grayish-yellow hue. Texture finely arenaceous. Septal aperture 
small; normally round, but usually irregular, and sometimes en- 
tirely closed up by the inspissated gelatinous sarcode, so as to be 
invisible. Diam. +;—,).* | 

Locality, Meeker county, Minn. 

It is a very cosmopolitan species, being found very abundantly, 
both living and fossil. 

Several of the specimens figured by us seem to be covered with 
minute spines, as heretofore spoken of by other writers. 


NUMMULINID. 


Sub-Family 3.— NUMMULITIN &. 
OPERCULINA, d’Orbigny. 
Operculina complanata, Defrance, Sp. 

(Plate IV, fig. 35.) 


**Operculum mimum,’? PLANCUS, 1739, Conch. Min., p. 18, pl. iii, fig. 1, 
A. B.C. 
Lenticulites complanata, DEFRANCE, 1822, Dict. Sci. Nat., vol. xxv. p. 453. 


* Williamson’s Recent Foraminifera G. B. 1857. 
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Lenticulites complanata, BASTEROT, 1825, Mem. Geol. Env. Bordeaux, pt. i, p. 18, 

Operculina complanata, D’ORBIGNY, 1826, Ann. Sci. Nat., vol. vii, p. 281, pl. 
xiv, figs. 7-10, Modele, No. 80. 

Operculina ammonea, LEYMERIE, 1846, Mem. Soc. Geol. France, ser. 2, vol. i, 
p. 359, pl. xiii, fig. 11, a. b. 

Operculina complanata, RUTIMEYER, 1850, Schweizer Nummuliten—terrain, p. 
108, pl. iv, fig. 56. 

Operculina arabica, CARTER, 1853, Journ. Bombay Br. R. Asiatic Soc., vol. iv, 
p. 437, pl. xviii. 

Operculina hardici, D’ ARCHIAC and HAIME, 1853, Descr. Anim. Foss, du groupe 
nummulitique de l’ Inde, p. 346, pl. xxxv, fig. 6, a. b. ¢. 

Operculina complanata, PARKER and JONES, 1861, Ann., and Mag. Nat. Hist., 
ser. 3, vol. viii, p. 229. 

Operculina studeri, KAUFMANN, 1867, Geol. Beschreib. des Pilatus, p. 151, pl. 
ix, figs. 1, 2. 

Operculina marginata, Id., Ibid., p. 152, pl. ix, fig. 4. 

Operculina complanata, MOEBIUS, 1880, Foram. von Mauritius, p. 104. 

Operculina complanata, BRADY, 1884, Report on Foram. H. M. 8. Challenger. 
Zool., vol. ix, p. 743, pl. exii, figs. 3, 4, 5, 8. 


Operculina complanata, var. granulosa, Leymerie. 
(Plate II, fig. 36.) 


Amphistegina fleuriausi, D’ORBIGNY, 1826, Aun. Sci. Nat., vol. vii, p. 304, No. 
7 (name only), fide Reuss. 

Operculina granulosa, LEYMERIE, 1846, Mem. Soc. Geol. France, ser. 2, vol. i, 
p. 359, pl. xili, fig. 12, a. b. 

Amphistegina fleuriausi, REUSS, 1861, Sitzungsb. d. k. Ak. Wiss. Wien, vol. xliv, 
p. 308, pl. i, figs. 10-12. 

Operculina irregularis, REUSS, 1864, Deukschr. d. k. Acad. Wiss. Wien, vol. xxiii. 
p. 10, pl. i, figs. 17, 18. | 

Operculina granulata, GUMBEL, 1868, Abhandl. d. k. bayer. Akad. d. Wiss., IT. 
cl., vol. x, p. 663, pl. ii, fig. 111, a. b. 

Operculina var. granulosa, BRADY, 1884, Report on Foram. H. M. §.Challenger. 
Zool., vol. ix, p. 743, pl. exii, figs. 6, 7, 9, 10. 


As there seem to be some doubt and difference of opinion in 
regard to this species and variety, we will only undertake to give 
the generic description given by H. B. Brady. 

The test of the typical Operculina is a thin complanate disk, 
composed of three or four broad convolutions, symmetrically ar- 
ranged, and equally visible on both faces. The central portion 
of the disk is usually somewhat thicker than the outer whorls, 
and not unfrequently almost umbonate ; the earlier convolutions 
are more or less embracing, the later whorls evolute. The seg- 
ments are usually very numerous, of gradually increasing size, 
and typieally very short in the direction of growth, as compared 
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with their width radially ; they are for the most part produced 
on a uniform plan, but near the finish are often irregular. both 
as to shape and size (Pl. exii, figs 3, 4 and 6). The exterior is 
sometimes smooth; but, more frequently, either the sutures or 
the surface of the chambers, or both, are ornamented with exog- 
enous granules, papille or tubercles, which, as a rule, are more 
strongly developed near the centre than on the later whorls; and 
in the small, northern variety of the genus, the septal lines and. 


_ periphery are distinctly limbate. The general aperture is a 


straight or slightly curved fissure at the inner margin of the 
_ final segment, close to the periphery of the previous convolution; 
but the test has frequently also a number of secondary orifices, 
in the form of small circular pores on the face of the terminal 
segment. The septa are double, and the skeleton is furnished 
with a system of canals, the general features of which are anal- 
ogous to that of Nummulites. : 


Locality, Meeker county, Minn. 


25 
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XXII. 


NOTES ON THE MAMMALS OF BIG STONE LAKE 
AND VICINITY. 


BY C. L. HERRICK. 


The region about lakes Big Stone and Traverse is interesting 
not only from a geological standpoint but in its faunal relations. 
We here find the approximate limit of several distinet faunal 
areas and are not disappointed in expecting transitional forms 
and the material for deciding several interesting questions in 
systematic zoology. It is not the present purpose to anticipate 
the remarks which may be offered upon this subject in the final 
report on the Mammals of Minnesota, now approaching comple- 
tion and which will be submitted in September, 1885; but it may 
be interesting to offer a few facts, which will hereafter be given 
more in detail, in order to secure, if possible, the co-operation of | 
collectors in accumulating additional data. We shall find, then, 
in the immediate vicinity of Big Stone lake, species belonging 
strictly, first, to the plains of the far west, second, to the prairie © 
region of the south and east, and third, to the woodland re- — 
gions lying north and east. For example, we here find associated - 
in seeming agreement such animals as the mole mouse of the 
plains, a variety of the common prairie Vesperimus michiganensis 
or Michigan mouse, the Sonora deer mouse (Vesperimus sonori- 
ensis), the red—backed mouse (Hrotomys rutilus, gapperi), the 
woodland Zapus hudsonius or jumping mouse, and, of late also, a 
few’ forerunners of the domestic mouse. 

The following list embraces all the mammals at present known 
to inhabit the district in question, with such notes as seemed 
worthy of record at this time: 
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1. Canis lupus, L. Wolf. 
2. Canis latrans, Say. Coyote. 
3. Vulpes vulgaris, Flem. Fox. 
4. Putorius lutreolus, Cuv. Mink. 
5. Taxidea americana, Bd. Badger (?). 
6. Mephitis mephitica, Shaw. Skunk. 
7. Lutra canadensis, Sabine. Otter (?). 
8S. Procyon lotor, Storr Raccoon. 
9. Antilocapra americana, Ord. Pronged-horned antelope. 


The last occurrence of the antelope on the Minnesota side, of 
which I could learn, was in 1881, when one was shot six miles 


north of Brown’s Valley, Traverse county. 


10. Vespertilio subulatus, Say. Brown bat. 


In passing over the many granitic and gneissic masses which 
shoulder their way through the surrounding drift in the imme- 
diate valley of the Minnesota river a few miles below Ortonville, 
the ear is constantly filled with an uneasy clatter, shrill and tor- 
menting in the extreme, and proceeding from numberless bats 
passing the day in the crevices. It is not often easy to secure 
specimens, for, even if the hammer dislodges fragments of rock 
and destroy the retreat, the inhabitants take flight at once even 
in bright sunshine. 


11. Sealops argentatus, Aud. & Bach. Prairie mole (?). 


12. Sorex (cooperi, Baird?). Western shrew. 


Shrews, which in the lack of a special study are referred to 
this species, are very abundant at Brown’s Valley, and in winter 
are said to become in part domesticated, living about barns and 
out buildings, much as the domestic mouse (which is not yet 
found here) does in other places. 


13. Sciurus hudsonius, Pallas. Red squirrel (?). 
: 14. Tamias striatus, L. Chipmunk. 


The ground squirrel occurs in the thickets along the lakes, but 
is not abundant. 
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15. Spermophilus tridecemlineatus, Mitch. 


The striped gopher is excessively abundant and in some sea- 
sons causes great havoc in the wheat as well as corn fields. It 
dwells on the prairie, while the next is equally abundant where- 
ever a denser growth of grass or trees furnishes it a suitable re- 
treat. 


16. Spermophilus franklini, Sab. Gray gopher. 


This species was found in greater abundance near Brown’s Val- 
ley than elsewhere in Minnesota. It is entirely without fear and 
will take a place at the camper’s table if unmolested, partaking 
of fish or fowl with no manner of diffidence. 


17. Geomys bursarius, Shaw. Pouched gopher. 


Our most earnest endeavors have failed in securing a specimen 
of Thomomys in Minnesota, although we had reason to expect its 
occurrence. ‘The Geomys of Brown’s Valley and Moorhead are 
typically the above species. 


18. Zapus hudsonius, Zim. Jumping mouse. , 


It was with considerable surprise that the first specimen of this 
species as yet seen in Minnesota was captured at Brown’s Valley 
in an oasis of the prairie region. The specimen was so unsus- 
pecting that it was easily taken with the bare hand, and must 
have long lived in undisturbed quiet on the shores of lake Trav- 
erse. 


19. Mus musculus, L. Domestic mouse. 


A few specimens of a very yellow mouse, otherwise resembling 
the common mouse, were taken on the shores of Big Stone lake. 


20. Vesperimus sonoriensis, Le Conte. 


' With some degree of surprise all the deer mice of the region 
in question were found to be in size and (less distinctively) col- 
oration identical with the Sonora mouse. Of a considerable 
series not one has a tail over 2.60 inches, or a hind foot over .87, 
while the prevailing measurement of the former is 2.40, and of 
the latter .70.. The colors are lighter and less conspicuous than 
in the deer mouse, and the white parts encroach more upon the 
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dorsal area, while the brown portion of the tail is a narrow stripe 
only. Besides these differences, in the whole anterior portion 
the pelage is sifted over with whitish, giving it a grayish tinge. 


21. Vesperimus michiganensis, Aud. & Bach. 


This species, which in the eastern part of the state is not 
abundant, is the most common form along the upper course of 
the Minnesota river. It appears in a gray, almost varietal, 
phase quite different in appearance from the eastern examples 
of the same species. 


22. Onychomys leucogaster, var. pallidus, var. n. 


A variety of the mole mouse hitherto undescribed is fully 
treated in the note at the close of this paper. : 


23. Erotomys rutilus var. gapperi, Vigors. 


The red-backed mouse is by no means rare in the copses about 
the lakes and along the Minnesota river. 

[24-25. Both Arvicola austerus, Le C., and Synaptomys cooperi, 
Bd., must be found in the region mentioned, or not far from it, 
but no examples have as yet been found in Minnesota. | 


26. Fiber zibethicus, L. Muskrat. 


The musquash is nowhere more common than in the prairie 
pools of the southwest. Were the fur of more than a nominal 
value the trapper would find profitable employment here. Upon 
the banks of the Minnesota river well beaten trails show where 
the animals leave the muddy banks where their dens are made, 
for the swamps adjacent. 


27. Lepus sylvaticus, Bach. Gray rabbit. 


This species is excessively abundant in the low ground along 
the upper Minnesota. 


28. Lepus campestris, Bach. Prairie hare. 


Quite common in winter, but it is seldom seen in summer. 
Universally called ‘‘ jack rabbit.”’ 


To the above list which is necessarily only fragmentary, is ap- 
pended a detailed description of Onychomys pallidus. 
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Genus Onychomys, Baird. 
MOLE MICE. 


This genus is of particular interest inasmuch as it contains 
three varieties of mice which, from their inaccessable station and 
secluded habits have seldom gained admittance to natural his- 
tory museums, or received the attention of naturalists. This in- 
terest is enhanced by the fact that the genus is evidently very 
closely allied to Vesperimus but has developed in a direction en- 
tirely different from that group; and its species, externally and 
in habits, vary greatly from the deer mice. Fossorial prairie or 
desert animals living largely on insects might be expected to 
differ greatly from such saltatorial and gramnivorous animals as 
Vesperimus contains. 

The mole mice are distinguished from their relatives by the 
compact arvicoline form, short tail and hind legs, well developed 
anterior extremities with fossorial claws, and the soft, mole-like 
character of the pelage. The hasty observer would refer the 
animal to Arvicoline rather than to the sigmodont Murine; indeed 
Prince Maximilian, who was the first to meet the genus, referred 
the O. leucogaster to Hypudeus. As we have specimens of none 
of the genus except O. leucogaster, var. pallidus, the reader is re- 
ferred to the discussion of that variety for a description of the 
anatomical peculiarities. It seems that in view of the many 
points of divergence in structure and habits, there should be no 
hesitation in separating the mole mice generically from the 
Hesperomys. : 


Onychomys leucogaster, Maximilian. Missouri Mole movse. 


Hypudeus leucogaster, MAXIMILIAN, Reise in das Innere Nord America, 1841. 
Mus missouriensis, AUDUBON and BACHMAN, Quad. N. A., 1851. 
Hesperomys (Onychomys) leucogaster, BAIRD, Mam. N. A., 1857. 
Cours, Proc. Acad, N. 8. Phila., 1874; Monogr. N. A. Ro- 
dentia, 1877. 
Hesperomys leucogaster, MAXIMILIAN, Arch. f. Naturg. xvili, 1862. 

The single species thus far found under the genus Onychomys 
has differentiated into three more or less distinct geographical 
races or varieties. Of these but one is found in Minnesota, and 
that only upon the western boundary and a very short distance 
east of it. 

The typical form is stated to be restricted to the upper Missouri 
river region, and is described as follows: 

‘‘Color above, grayish-brown, passing into yellowish-red, and 
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finally into a stripe of fulvous on the sides. Feet, including 
outer surface of the fore-arm and under surface of the body and 
tail, white.’’—Baird. 

‘‘Beneath, snow-white; above, mouse-brown, with darker dor- 
sal area. Tail twice the hind foot or less; much less than half 
the head and body. Fore foot more than half the hind foot. 
Ear about .50 high.’’—Coues. 

“The chief distinguishing feature in coloration, as compared 
with Hesperomys leucopus, is the mostly white muzzle.’’—Coues. 

The following measurements from No. 7,492, of the National 
Museum, are selected as fairly illustrating the proportions. Nose 
to tail, 4.25; tail, 1.65; hind foot, .88; fore foot, .50; nose to eye, 
.60; nose to ear, 1.00; ear, .50. The skull of asomewhat smaller 
specimen measured 1.07 (Coues). 


Onychomys leucogaster, var. torridus, Coues, 


Was founded upon a single alcoholicspecimen from Arizona, which 
differs in having rather larger ears and tail, and smaller fore 
feet. The colors are warmer. The following is Dr. Coues’ diag- 
nosis: 

‘‘Beneath, tawny-white (?); above, brownish-fulvous, with 
no darker dorsal area. Tail about two and a half times the 
hind foot; almost half as long as head and body. Fore foot half 
the hind foot. Ear about .75 high.’’—Coues. 


Without discussing the characters on which this variety is 
founded, we may remark that in the only form which we have 
seen the proportional length of the tail and limbs was found to 
be subject to considerable variation, and that even while the ex- 
act pattern of coloration was maintained. Coues gives the fol- 
lowing measurements of the specimen described: ‘‘ Nose to tail, 
3.75; tail, 2.00; hind foot, .80; fore foot, .40; nose to eye, .50; 
nose to ear, .95; ear, .70. 


Onychomys leucogaster, var. pallidus, var. n. 


This variety is based upon a series collected near the sources 
_ of the Minnesota river and the Bois des Sioux river in Dakota, 
which differs so completely in coloration from either of the above 
varieties as to be entirely incompatible with any description as 
yet given of O. leucogaster; while, at the same time, preserving 
the essential characters of the species. Upon first encountering 
the form while encamped on the shores of lake Traverse, the 
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writer was at a loss to classify his find, for, in coloration and 
form, it entirely differed from any description or figure known 
to him. It was at once set down as an Arvicola on the strength 
of its compact, obtuse form and burrowing habit, although the 
large ears and a certain vague suggestion in the appearance, 
hinted at Hesperomys. It was necessary to examine the teeth be- 
fore conviction was reached that we had to do with a hespero- 
moid type. The mole-like appearance and habit at last furnished 
memory with the clue, and we recognized our capture as Ony- 
chomys. 

It will be most satisfactory to transcribe the description made 
in our diary from the recently killed specimen as being quite un- 
prejudiced by thought of comparison with other species. 

Description of No. 103, collected July 4, 1885. 

‘‘Color nowhere other than black and white or a mixture of 
the two. Base of fur everywhere ashy gray. Above, black and 
white most intimately mixed so as to produce the effect of a 
whitish reflection from black fur, thus resembling a mole. On 
the sides the white tips are more numerous among the hairs — 
so that the color is lighter, but the fur is so fine that the pelage 
would not be called grizzled. Under parts very pure delicate 
white (soft looking) but sparsely sown with the black-tipped 
hairs. Soles hairy. Tail not distinctly bi-color.”’ 

There is a dark ring about the eyes, the white of the lower 
parts embraces the lips to the nostrils and the muzzle is hoary. 
The lip is cleft and the fur about this cleft is long and hangs over 
like a moustache. The fur is close and dense about the small 
nasal pads, The insides and veins of the ears are silvery white. 

The tail is terete and very closely hairy except at the tip which 
is as naked as in Geomys, and is gradually reduced in size from 
the middle to the apex. The vibrisse are unusually fine and 
long, reaching beyond the apex of the ear and are of uncertain 
color, really black, but so polished as to appear partly white. 
The sole is very densely covered with fine close hairs, and there 
are but four tubercles. The ears vary in length, but seem to be 
intermediate between the varieties above mentioned. 

O. pallidus burrows on the sandy prairies and seems to be © 
largely diurnal in habit. We know little regarding its habits, 
but, inasmuch as its stomach was found filled with the remains 
of grasshoppers and other insects, we are justified in claiming 
that the suggestion of a largely insectiorous diet offered by the 
dentition is borne out by actual observation. The coloration 
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must be influenced by the constant exposure which a chase of 
diurnal insects makes necessary upon the open plains; and the 
short and nearly naked tail are suggestive of the fossorial habits. 

The following table gives all the details at command concern- 
ing the proportions; and, as all the measurements were made 
with great care upon recently killed specimens, may be trusted 


as thoroughly reliable. 


Wo. Nose to Tail. -Nose to | Nose to Hind Fore ey Gen 
anus. ear. eye. foot. foot 
103 4.60 1.45 1,08 .60 .90 55 .60 female. 
104 4.40 1.35 1.00 55 ee feck Rah § tap .50 male. 
105 3.95 - 1.50 1.00 .50 .80 ans | Kee male. 
114 4,15 1.60 .92 .50 ae Pie. to Meliak male. 
115 5.10 1.60 1.20 .60 90 BO male. 
Osteology of Onychomys pallidus. (No. 105.) 


We shall present our material in the form of a comparison of 
the skeleton with that of V. leucopus as the most typical and 
readily obtainable example of Vesperimus. While much resem- 
bling that of V. leucopus, the skull is heavier and less slender. 
The facial portion, particularly, is shorter and blunter. The 
cranial portion is more capacious and shows a greater develop- 
ment of the parietals. Greatest length, 1.40; width, .58; width 
across parietals, .53; length of nasals, .37; frontals, .31; parietals, 
.18. The nasals project less beyond the incisors. The prepala- 
tine foramen is much wider than in V. leucopus. The molars are 
larger than in any Vesperimus, although the third pair are more 
diminutive than in the actually smaller V. leucopus. The teeth 
are peculiar, especially for their very sharp-pointed angular 
prominences, which project out far from the crown of the tooth. 
The pattern is the same, but the appearance presented is very 
different. The basis cranii is broader, while the proportion 
of the parts is otherwise scarcely different. Length of basi-oc- 
cipital, .16; molar series, 17; width of foramen magnum, .20. 
The lower jaw is chiefly remarkable for the great development 
of the coronoid process, which in Vesperimus is a minute hook, 
but here is large and strongly curved, extending nearly as far 
backward as the condyloid. The angle of the mandible is as in 
Vesperimus. 

There are seven cervical, thirteen dorsal, six lumbar, three 
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sacral, and seventeen caudal vertebre— forty-six in all. The 
caudal series measures 1.75, the sacral .36, the lumbar .70, 
and the dorsal about .90. The scapula is larger in propor- 
tion, in harmony with the greater development of the arm in 
general, but has the same form. Length, .54; width, .26. The 
humerus is .55 long, and is proportionately much heavier than 
in Vesperimus, but the superiority is more clearly seen in the 
forearm. The radius is .53 long, while the olecranon process of 
the ulnar is unusually strong. A general heaviness character- 
izes the bones of the hand. The hind limb is remarkable for the 
heavy and short bones composing it. The femur is .70 long, the 
tibia .75, and the longest metatarsal .30, while in V. leucopus these 
parts measure .60, .80 and .35. In this species only .30 of the 
fibula is united with the tibia, while in V. leucopus nearly .40 of 
its length is fused. We find, therefore, only a circumstantial 
confirmation of the view gained by external examination. 


Note.—Measurements all in inches and decimals. 


ERRATA FOR THE GEOLOGICAL REPORT. 


Page 66, fifth line from bottom, for two read fowr. 

Page 71, the first line should be transferred to the bottom of the page. 
Page 149, fourteenth line, before Leidy insert to. 

Page 171, seventh line from the bottom, for II read IV. 

Page 176, twenty-first line, for II read IV. 
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SUMMARY STATEMENT. 


The Legislature of 1885, not only made provision for the 

_ binding of the rest of the edition of vol. i., of the final report, 

_ but enacted a general law respecting the publication of other 
volumes. It reads as follows: 


AWN ACT RELATING TO THE PUBLICATION OF THE REPORT OF THE 
- GEOLOGICAL AND NATURAL HISTORY SURVEY OF THE STATE. 
los. Be it enacted by the Legislature of the State of Minnesota: 
_ Section1. The governor, the secretary of state and the 
‘state geologist are hereby created a commission for the print- 
ing and publication of the reports of the regents of the univer: 
sity on the geological and natural history survey of the state, 
Sec. 2. It shall be their duty to supervige the printing of 
the final reports of said survey, and the engraving of the ac- 
-companying maps and illustrations, in such style and manner 
as they shall determine and judge best calculated to exhibit to 
_ the people of the state, the natural resources of the state as 
required by the law creating the geological and natural history 
survey. | 

Sec. 3. They shall cause to be republished in the same 
manner the third (8rd,) fourth (4th) and fifth (5th) reports of 
progress of said survey, at as early a date as practicable, in an 
___ edition of two thousand copies. — | 
4 See. 4. The volumes of the final report of said survey, as 
_ they may be prepared by the state geologist from time to time, 
shall be issued in an edition of five thousand (5,000) copies 
each, and shall be distributed, in the name of the board of 
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regents of the university, under the direction of the state geol- 
ogist, to scientific and educational institutions, and to indi- 
viduals, as follows: To the library of each chartered college 
and scientific institution in Minnesota, three (3) copies each; __ 
to each normal school, three (3) copies; to the libraries of the fi 
institute for the deaf and mute, the insane asylums, the state __ 
prison, and every public library in the state not otherwise — ve 


designated, one (1) copy each; to each of the offices in the eapi- 


tol, one (1) copy; to each member of the board of regents, three 


(3) copies; to the library of the state university, two hundred 


(200) copies; to the Historical Society, and to the Minnesota 
academy of sciences, ten (10) copies each; to each newspaper — 
published in the state, one (1) copy; to each senator and: 
representative of the present legislature, one (1) copy; tothe 
governor and lieutenant governor, each one (1) copy; toeach 
assistant on the survey who has furnished manuscript or illus- 
trations published in the report, three (3) copies; tothe general _ 
office of each railroad that has furnished aid tothe survey, __ 
three copies; to the library of each high school, furnishing 
students fitted for the freshman class of the state university, _ 
one (1) copy; to the state library of each state in the Union, Se 
one (1) copy; to each state university and each college of : 
agriculture and mechanic arts, one (1) COpy ; to geologists and a 


naturalists of Minnesota, fifty (50) copies; to the geologists 


and naturalists ofSother states, two hundred (200) copies; to 
other colleges and scientific institutions in the Uuited States, 
one hundred (100) copies; to foreign institutions and scientists, 
one hundred (100) copies; and to the state geologist, twenty- ee 
five (25) copies. The remainder shall be deposited in the state 
university, and shall be sold at such prices as the board of 
regents may determine, and the proceeds of such sales shall be bs 
used by said regents for the purchase of apparatus and books 
for the survey, and after its completion, for the departments — 


of natural science at the state university. 


Sec. 5. The expense of printing, engraving, binding ae 


distribution of said reports shall be paid out of any moneys not 


otherwise appropriated, in the state treasury, on warrants of — 


the state auditor approved by the governor and secretary of 
state. 
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Sec. 6. The commissioners hereby appointed shall perform 
the duties herein designated without further compensation 
than the payment of the actual expenses incurred in the dis- 
charge thereof. 

- Sec. 7. This act shall take effect and be in force from and 
after its passage. 

Approved March 7, 1885. 


The Legislature of 1885 also passed the following law trans- 
ferring to the board of regents, for the survey, the indemnity 
lands granted by Congress. 

AN ACT TO TRANSFER TO THE CUSTODY AND CONTROL OF THE 
BOARD OF REGENTS OF THE UNIVERSITY OF MINNESOTA THE LANDS 
GRANTED BY CONGRESS TO THE STATE BY AN ACT ENTITLED “‘AN 
ACT GRANTING LANDS TO THE STATE OF MINNESOTA IN LIEU OF 
CERTAIN LANDS HERETOFORE GRANTED TO SAID STATE,’ APPROVED 
‘MARCH THIRD (8rd), ONE THOUSAND EIGHT HUNDRED AND SEVEN- 
TY NINE (1879) TO AUTHORIZE THE SAID BOARD TO SELL SUCH 
LANDS AND DISPOSE OF THE PROCEEDS OF SUCH SALES. 

Wuereas, The state lands known as state salt lands, were 
by an act approved March tenth (10), one thousand eight hun- 
dred and seventy three (1873), chapter one hundred and thirty 
three (183), general laws of one thousand eight hundred and - 
seventy three (1873), transferred to the custody and control of 
the board of regents of the University of Minnesota, to be by 
said regents sold, and the proceeds thereof held in trust by 
them, and disbursed in accordance with the law ordering a 
geological and natural history survey of the state; and 

Wuereas, It was found that certain parcels of such state 
lands had been otherwise disposed of by the United States 
to actual settlers upon such lands, for which indemnity lands 
have since been granted to the state by an act of Congress 
approved March third (3), one thousand eight hundred and sev- 
enty nine (1879); therefore 


Be it enacted by the Legislature of the State of Minnesota: 


Section 1. That the lands granted by Congress to this state 
by an act entitled ‘‘An act granting lands to the State of Min- 
nesota in lieu of certain lands heretofore granted to said state,”’ 
approved March third (3), one thousand eight hundred and 
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seventy-nine (1879), be and the same are hereby transferred to 


the custody and control of the board of regents of the univer- 
sity of Minnesota, which lands the said board may sell in 
such amounts as they may deem most expedient and beneficial, 


the proceeds thereof being held in trust by them, and only : 
disbursed in accordance with the law ordering a geological and — 


natural history survey of the state, and the said board shall 
make report of their doings in the premises, as provided by law. 
Sec. 2. This act shall take effect and be in force from and 
after its passage. 
Approved Feb 24, 1885. 


The same Legislature appropriated a sum of money, ($12,000) 


for the printing and engraving necessary for volumes 2 and 3 


of the final report. Of these, volume 2 is now in press, and 


will probably be issued during the coming year. 

On the return of the collections of the survey from the New 
Orleans Exposition, a great deal of labor was expended in re- 
arranging themin the museum. Therooms are more than full. 


Some of the cases which were returned from New Orleans are — 


not placed in the rooms of the museum, but are stored, empty, 
in the Coliseum—where also are some of the specimens, because 


of a lack of room. ‘At the same time the two rooms in, the © 


basement of the University which are used for general work 
and laboratory purposes, are very much crowded, and the pro- 


gress of every department is retarded. The museum has again ~ 


outgrown its accommodations. The accompanying list again 
will show the accessions during the year. 
During July and August Mr. E. O. Ulrich was engaged in 


the examination of the collections of bryozoa, accumulated 


since the commencement of the survey. He made a good be- 
ginning in this work, and his report on the same will be found 
herein. There is much still to be done before a creditable and 
full presentation of this interesting class of fossils can be of- 
fered for final publication. 

My son, Mr. H. V. Winchell, lan resumed the work of col- 
lecting and listing the data of water-power utilized in the 
state, which was interrupted by the death of Mr. C. M. Terry. 
This is carried on in connection with other office and labora- 
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tory work, and work in the museum, and occupies but a por- 


tion of his time. 

Mr. O. W. Oestlund, formerly a student of the University, 
and an assistant to Prof. Porter on the experimental farm, 
was engaged in April last, to serve as entomologist of the sur- 


| vey, and has been so engaged throughout the rest of the year. 


At a late meeting of the horticultural society of the state he 
was elected state entomologist to the society. Mr. Oestlund’s 
second report is included herewith. | | 

Mr. U. 8. Grant, a student of the University has been at 
work casually arranging and cataloguing the collections of the 
survey pertaining to recent conchology. The list of recent 
shells found in the accompanying museum report and notes on 
the specimens, were prepared by him. He has had the assist- 
ance and counsel of Prof. R. E. Call, of Iowa, and of such 


meager literature as may be found in the University. 


Mr. Warren Upham’s work on the survey was terminated 


last April. His contributions to the geology of the state, par- 


ticularly the glacial geology, have been voluminous and valu- 
able. He has continued the same work in Dakota, in con- 
nection with the United States geological survey. A large’ 
amount of manuscript prepared by him, pertaining to the 
central drift-covered counties mainly, remains to be published. 
It will appear, according to present plans, in the second volume 
of the final report. Mr. Upham’s careful diligence and clear- 
sighted apprehension of eeologic facts and principles, make 


him not only a valuable assistant, but a reliable investigator. 


Prof. J. C. Arthur, of Geneva, N. Y., was appointed botanist 
of the survey by authority of the board of regents, last March, 
but circumstances that could not be obviated have prevented 


him from engaging actively in this work. It is expected, how- 


ever, that this department of the natural history of the state 
will be vigorously prosecuted during the coming year. 

The manuscript reports of Dr. P. L. Hatch, on the ornith- 
ology of the state, and of Prof. C. L. Herrick, on the mammals, 
though not yet tendered, are understood to be in an advanced 
state of preparation, and will probably be completed during 
the coming year. In September and October, Mr. F. L. Wash- 
burn was engaged in making observations and collections for 


over to is: Hatch. ‘ os 
The only geological field-work done in “1885, was t 
formed by myself in Hennepin, Ramsey, ashingto ey 8 
and Goodhue counties. This was intended to cot 
work in those counties, and bring to a close, practica 
survey in the central part of the state. The paleonto 
the primordial, Silurian and Cretaceous strata, ho : 
yet to be worked out fully before the geology of t 
the state can be said to be finished. Were it not f 
and interruptions incident to the publication of wo 
done, the field-work could be carried at once in 
ern part of the state with vigor, and the su 


brought to a close in a few years. It is hoped 
notwithstanding these interruptions, it will be p: 
the coming summer to resume actively the wor 
ern part of the state, which was interrupted in 
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NOTES ON SOME DEEP WELLS IN MINNESOTA. 
BY N. H. WINCHELL. 


The West hotel well, Minneapolis. This well was drilled by 
Mr. W. E. Swan in the summer of 1884. Its purpose was to 
secure a supply of good water for the West hotel. The water 
stands at twenty-four feet below the surface. The well is 622 
feet deep. Pumping at the rate of 300 gallons per minute, 
lowers the water, according to Mr. Swan, about three feet in the 
pipe. The first water was encountered in No. 8, a white sand- 
rock, at 168 feet, below a bed of four feet of red shale, the 
same that was met, with the same result, in the well at the 
Washburn C mill. The point of commencement of the West 
hotel well is from five to ten feet higher than that of the 
Washburn C mill. It is in the basement area, about ten feet 
below the surface. 


Feet. 
RaLmeotee. INO Mee, RANGE. o's. sc pene dre eesti psdbma ag Mhae ons Pave'a psp spa 18. 
Oe oie meg, NO CUrd, - LAMECTOCK: (Trenton), csv nc ch digi wsineeccveeec  eecescobens 10 
3, Mus. Reg. No. 6074, Green shales (Trenton)...........s00ceeeccecse|-secececcece 10 
MOR Rem NO..6070. = WHite RANndraek, ois als ss vases scee saw esicea ies 4 91 
D, 7mus. Keg. No. 6076. Yellow SanGrock co... cece se saws th esskvcer aces wor 30 
6. Mus. Reg. No. 6077. Yellow sandrock.............00 cece neeececceees es" 5 
RE Ms as See RCL eS beae WEL hinge: dad b GEIS RENAN Rees ake RESP MR SSeS “Ppa t 4 
8. Mus. Reg. No. 6078. White sandrock (first water). ......... 220.008: So as 10 
7. smus. Reg, No. 6079: Yellow: gandrock.-.. 6 o.s 2 ciiscaceud:s0wdeedbdes a oe | 18 
tor: as, Reo: No. O060;; Gray eendrockk. ose ee bo Ress a be baa bes 4 ; 6 
11. Mus. Reg. No. 6081. Red quartzyte, with calcareous cement, | ) 
SMPUVOROINE LOODTF oases ore, a aga ds Seca beh obay ode Cy dks ~ oeee’s Big 32 
12. Mus. Reg. No. 6082. Fine (crypto-crystalline) limestone, hard, =o 2 
GIA MUNMOR OU Cl Ls 2 Ueait soc ass 4s deeds cine ena d eb ab ow ceies oes || @ebS 40 
13. Mus. Reg. No. 6088. Red limestone, siliceous, hard, fine, verging to, ! ° oS 
the drab Hmest one Of NG: 12).505 0.005 is oun a ch scites ste dioe secs eset Boe 10 
14. Limestone, with white sand intermixed, similar to No. 12, but rather 4 28 ou 
yellowish-pink thandrab in Col‘... 5. 5.6 esc e ccc encs becccacces o* oS 15 
15. Brown-red, hard rock, a calcareous quartzyte, some of it being a) | 8 5" ¢ 
TOO SUMCOOUN UMETONG we fia oe sas ghee Lae ah eae es coins cbdsayekes 2S 6 
16. Fine, light-;inkish limestone, with numerous white quartz grains! | ~=ss0 
intermixed. The drillings are nearly half sand, but Mr. Swan my 
thinks there is no sand in this rock (No. 16) but that the sand om 
works in from above, which is probably true...... ee as sehink ae Ga J ; 30 
nee WONG BAG CONCORI WREE) , cco okaiy aos ve ene shed SReR ELA oor Chaee 2ez 5 
TS FING, A RIS BATE VOR YADAT Ori cbc .'as 4c voc <lanicels oie debe Vee b'ae ocicede ws ae 1 
19. Rounded, coarse, white sand (water increased to 20)..... 2... 0.00 eee via A es 90 
Se, CRICUPODRU BOGE UES cvnints wisi d blade eG ois p'uic 00's oe UL OeaNe Cedarvel feree's en efz 45 
ns CAPO BORIES ACs aie kee cds RUMBA UE a 2.0 6's owen ee'ctcleeu'sicewplewa'eleebic conve ee a 104 
22. Hard, sub-crystalline shale, greenish. slaty..............ccce cece eees an 12 
23. White sandstone (third water.) Dresbach sandstone (?)...........50|ssessceeenee 30 
Total depth..... cee RIT Adee hie eee cee Geet ee ence recs seer sececslonseen cneee 622 
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The Lakewood Cemetery well, Minneapolis. The drilling ofthe 
deep well at the Lakewood cemetery was continued tothe 


depth of 2,118 feet. Samples of the drillings said to have 
come from this depth show a reddish-brown schistose or shaly 
rock, liké much of that above in the same drill, and appar- 
ently belonging still in the Cupriferous. 

The general summary of this well given on page 54, of the 
13th annual report, would harmonize better with facts derived 
from the deep well at elevator B. St. Paul, and perhaps with 
others, if it were slightly modified. With this modification 
there is nothing in the record to interfere. 

[t would be as follows: 


a AMM, POO MOND ou bade Ge EP EA bk ovo 0 enc ie ds ahab ad's ee bide ‘Soave b ee'etinda ies «'s Stee 266 feet. 
2. White sandrock, 256—318 feet. - ramen ee few ewe ee ree eee eee eee ee reese eeee .62 feet. 
3. “Dolomitic rock, 315—325 feet. (Shakopee.)........2.-cesccecccescccccceccesesesccssce 10 og 
4. Assuming that "the unrepresented ‘aterval is made up of whitesandstone. 325—360 feet. 
CP ORGRI son kn cho cu babenccocebicaseccccos, suéccvge cant cenalanteaee Mena 35 feet. 
5. Dolomitic rock, 360—408 feet. (St. Lawrence.).. .....cccessscsssscccccsescscccvesess 55 feet. 
6. White quartz sandrock, 403—504 eo —— e}icadecdes sess bees 4hnded Sop 101 feet. 


The Hospital well, St. Peter. Through the co-operation of 
Dr. C. K. Bartlett, superintendent of the hospital for the 
insane, the following record has been obtained of this well: 


It was drilled in the fall of 1885. This well begins at the foot 


of the river-bluff, not far above the level of high water of the 
Minnesota river. There had before been excavated here a 
reservoir for water and a pump-house erected for throwing the 
water to a higher level, for the use of the hospital. This res- 
ervoir was fed by springs issuing from the sandstone, of which 
the bluff is mainly composed. At the depth of 116 feet the 
water began to flow over the top of the pipe, which was driven 
into the rock to protect the drill, and rose above the ground 
about two feet. The flow gradually increased to the bottom 
of the well, which is 200 feet below the point of beginning. 
The water will rise in a tube seven feet above the ground, or 
some ten feet above the original level of the reservoir, and at 
least twenty-five feet above the level of low water in the river. 
This record is valuable, as it throws light on the stratigraphy 
of the upper part of the Cambrian in that part of the state. 
The record furnished by Dr. Bartlett is as follows: 


Gravel OG 1OOMN TOOK ooo kk caddie duce aces caccdhss¥audieucse chs esgsedl uses eee 15 feet. 


1. } 
RB, BaMACOSK, COOMIEN) 50. cs cvcncsccccnecceses ccevevehtidpacdeess swab edne <veken Cain eee 65 feet. 
3. Pink limestone, (St. EGWEREOR) 00 occ once cccnkessecapeabanssenven yb hen aenen wae'ecawe 70 feet. 
42 Gray BamdrOOR MAG site a cas a bass so occa nous eben sues sD sAkgia 6kdisre Sip waiiune Stele 15 feet. 
6. Pink limestone BOGE. cap vec nesecabeccisd'cccccnccdcaiae stuscseaael cone vane (oanaune 10 feet. 
GO. Meth SAGO ic ck obs bd h cried bine ns bose kon dabaedks 6 stun ces sions pio 22 feet. 
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This record was very carefully kept, according to Dr. Bart- 
lett, by the man who drilled the well. The drillings were ex- 
amined by him every four feet, as the work went on. No. 2. 
above, is seen in the river bluff adjacent to the pump-house, 
and rises about twenty feet higher than the top of the well, 
making its total thickness about 85 feet. The rest of the bluff 
consists of magnesian limestone, the same that is quarried at 
Kasota, and continues for some distance, having a thickness 
of about twenty feet. It is the same as that quarried formerly 
at the Hospital building, and was used in its construction. 
It was described in the third annual report, page 1438, and con- 
sidered to be the Shakopee. There remains, now, some doubt 
whether the stone quarried at Mankato is the equivalent of 
this upper limestone. It seems rather to agree in thickness 
with the lower one. 

The Mankato well, was drilled in the early part of the year 
1885, but unfortunately no drillings were preserved systemati- 


cally: nor any record of the boring kept as the work proceeded. 


From Prof. A. F. Bechdolt the following information has been 
derived. The well is on the land of Mr. Carstadt, one-and-a- 
half blocks west of the oil-well, on Third street. It is situat- 
ed within the general valley of the Minnesota, and west of the 
strike of the limestone bluff. It is ninety-six feet deep. The 
clay begins at 45 feet below the surface and is 28 feet thick. 
Water rose to the surface at once on penetrating through this 
clay, and continued to increase to its maximum, which occurred 
at 8 feet depth in the rock under the clay. This rock, which 
was entered. 21 feet, is described by the owner as variable in 
hardness, having layers that were soft about six to twelve 
inches thick, alternating with hard ones that were from twelve 
to eighteen inches thick, the last hard layer, being about three 
feet thick. 


Prof. Bechdolt sent a single sample of the drillings from the rock below the blue clay, but 
from no definite horizon. They are very fine, light gray in color, homogeneous, and under the 
magnifier appear to be mainly quartz. When magnified about fifty diameters they show dis- 
tinctly that they are mainly of angular grains of translucent quartz, not at all water-worn 
but pitted and reticulated. They alsoshow a few brown scales of what appears to be some 
organic substance. On the application of hydrochloric acid the powder foams up somewhat, 
but this is due to the presence of some soluble grains, the great part of the powder being inert. 
The grains polarize like silica. They are not like any heretofore seen in the Cambrian, but are 
probably from the Cretaceous and were apparently washed from a clay or shale of that age. 
Museum Reg. No. 6115. 
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The Herman well. Mr. Charles Pullman drilled a well ab ie i 
Herman, for the convenience of his hotel. At150feethesent — 
a sample of gray syenitic rock containing asoft, soapy, foliated, __ 


light green mineral. At the depth of 152 feet the rock is 
essentially the same, but the drillings are finer and rusty. 
Museum Register Nos. 6116 and 6117. 

The Brown's Valley well. This is an artesian well, made in 
1884. [tis located in the valley that runs between the Big 


Stone and Travers lakes, about 150 feet below the general 


level of the prairies in that part of the’state. A stream about 
an inch in diameter flows from this well. The first overflow 
was had at the depth of 420 feet and the second at 425 feet. 
According to Mr. J. O. Barrett the strata in this well were as 
follows: 


1. Blue clay, growing darker and denser to..... o scopecaede sncevseppuew anne Jbeee cove 0880 feet. 
2. Dark carbonaceous shale, hard and heavy, Museum Refister, NO). GYR ices cvckvnctuee .2 feet. 
3. Gravel and sand, alternating with layers of blue clay...........ceecescseees wonew kee 58 feet. 


[At the bottom of this was_the first artesian water.] 


Baar SS TOCK ois sks vw caescdisd cc cccd unas neevsaesnswengetuiece elena w dntacnnn +» +5 feet. se 


(Under this was the present flow of artesian water.] 
5, Greenish, micaceons, kaolinic shale, or clay. Museum Register, No 6113...........20 feet. 
6. Rather coarse, angular quartz grains, apparently washed from the drillings, 
Museum Register No. 6114, These are generally white, opaque and wholly un- 
water-worn. They contain some olive-gray grains that appear to be made up of 


several smaller siliceous grains cemented, like some seen in the Tracy well........ 20 feet. — 


Total depth ee ereeee -465 feet. 


The water flows steadily, about 225 barrels each twenty-four 
hours, and is said to have a pressure that would cause it to 
rise above the surface about 200 feet. It is soft and “‘soaps”’ 
profusely, and possesses certain curative qualities. The strata 
penetrated all pertain to the Cretaceous formation. For the 


chemical qualities of this water, the reader may consult the — 


analysis of Prof. J. A. Dodge in another chapter of this report. 

The Milbank well. Thisis at Milbank, Grant county, Dakota. 
The following information is given on the authority of Mr. 
J. W. Williams. The total depth is a little over 300 feet, but 
granite was struck at 283 feet, (Museum Register, No. 6125,) 
and was drilled into about 20 feet. The alternating strata were: 


1. Blue clay ToT RTOS H TEE. PET T CTEEERILA TELE ETE eee Ceeeereeree ee rere rene 5 feet. 
; - Shale Weeeerrr eee ete eee eee eee ee ee eee | eee ee Veer ee ee es 200 feet. 
2. Gravel, “clamehelia”’ and pebbles, .... 5.06 sccctcun whosteseusckeay eves socecheouney A as 
OGG 5, inci os deus veednce theese cocs cc ccidcec cosece Gabbeacddbnueue tice les saan 20 feet. 
Total depth... veccisesesscedbie } ous soot eeenden epee 303 feet 
+. 
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The Rosenfeld Sta. well. Following is the record of this 


well, as given by Mr. W. E. Swan who drilled it. It is on the 


Canadian Pacific railway, southwestern branch, twenty miles 
northwest of St. Vincent. It is interesting in view of the ex- 
tension of the St. Vincent salt basin so far in that direction. 
It was from this well that was procured the boulder-clay in 


which were found Cretaceous microscopic fossils as described 


by Dr. G. M. Dawson in the last report, p. 157. 


io? Black 'soil....... POT e ules 24s Mecca cweet as hae We ahind ee Weert Pascual tebe ba'g.s eek eye 4 feet, 
AINE Oot eve ca CECE eie'y o Saks cacvewnts sch pree PERSe ei oade chs buhaaedces Habana 111 feet, 
3. Sand and pravel............. aR PS SSM E Re SUMO E EARL CRS GHITUD led OSE bse EUG cea s oeeeee lO feet. 
MRE IIOT WOUOW di rods ices covdvatuccdsescedwecasss vdeo Deiewet nek: ob uiewneeees 4 feet. 
Be Boulders... .)..6 cic e's PEG cece EVE seca sicnieeeeues BORER CAC bee Ce ab eel bas vlae cas ueeus 6 feet. 
Re Gray Slate. so. esis. Ee eMGs se bee es SGlebs eae RON REPRE KES MECEDh Rese Eds ORR awe eT OE 62feet. 
Wee CLOW limerock.... .s..s.0s00ee GR SG RR 6 OR 7 a Rt ee <euts Sosa eek eRe 15 feet. 
Be OU BOGIG Se dieecacs ecu s DriPaeeiwiss @ ea Us bua ye Dee bits a Seabee a ACK pics eee ake gan case 5 feet 
NS MET L1G slic aso bas su RWHE A e's CRY SOR a a MEA UG ASE ble cubes eche cd bie weaaens 10 feet. 
10. Brown shaly limestone taow Of Galb WHEL) ic cicstvncsedins ievccceceis *hobesele, nee 30 feet. 
11. Graysand-shale............. hui aiebetar a Cee Seward vied eee mite Golcle Detiarahweah te le cera 40 feet. 
12. Chalk, white..... Das iets da ace, piso BAe ssp Mala Meh Rede ah eo ole dekh Oe dba vaworeie 80 feet. 
NE I Se Bc UC hi ae ue n die sro oes 0/00 6 5eh eb UMEECENMGE WCW Nee becd ceekwebebhes 160 feet. 
14, Magnesian limerock (second flow of salt water)..........0.cceeee ereceee peswie aici 305 feet 
a0. Rod stele... 22. cv. Wise BLUE New ere hies cece sa lepeean SME ly Gore P S's Via iia wis 4/8 ctamire ae 75 feet. 
16. Reddish sandrock...... PHOE UE aon oc dua u eile oa GLE ON UaIDEw rnerC OTN Baila UO Ry o SOL ies 50 feet. 
17. Red shale....... SA RUN Bho aead + bg OURS akice wyeul BCA REO aise Ghldeus uedauk dew ere 50 feet 
eee Pat TE ON WERT BAIS. 50.4 ks wie 's wales 0 Gb ec eUbe be ple wks slebicia’ (des cbcuen eoeeee 2d feet. 
Pee CHAS BNAIG O68 so Sosa Rice eas Buh dics aC EWN OMe CaM MN CERN a WAN CoO CAS Ob eee Me ess . eee 20 feet. 
Bor MOG SNAIC, GUBLEZY 65. bese cece ecco cscevees bee US DASH RAK aR S sch g Wadia s 15 feet. 
Mie Granite. ieee hee es PbO Ne cd avis ish beans Ween y pees Esa Slr oe SAGE TA Ga Ree ei tg 2 feet. 
TOUAL GODGM cael cs co ceiis aes Vaca ar cekeee es os 1037 feet. 
y 


The Sleepy Eye well. This well is three miles southeast of 
Sleepy Eye, on the bank of the Cottonwoodriver. The follow- 


‘Ing information is given on the authority of Mr: C. M. Phelps, 


who drilled the well. The granite struck at the bottom of this 
well is red and chloritiec. 


SP TMI, COU MG. Yo. coca ue cuee cele wx per genre: Pe UES ce bale escye le ek peer a 2-28 feet. 
2. Gravel, giving water about...... ein aces stews aad yoiata evieeece PETG ne aaa Saks 2 feet. 
3, Clay, without pebbles............ Oil sabios Gani aos ee DE es SVU « d ahines vee ean 30 feet. 
4. Gravel and sand (with water), about.............6 NAMA AMN Aa <b SaWamee bb sas sp eaiee 2 feet. 
5. Clay like the last, (with water at 80 feet)...........-... BEN d's slurs pata Ke bese @r ities 18 feet. 
We) UO DARN cy cata LCR dere a uae a t'eh cesta Reins ok relouss vic Ga ee sda ARES soda bans 100 feet. 
ee meee BION BONES) iis char es eke ksh Fab ees s eeROE Uh Khbande de de ehuhie Ges cncee cess 2 feet. 
8. ‘White clay,’’ with no pebbles, containing one thin stratum of brownish red clay, 58 feet. 
9. Clay similar to the last, but of somewhat darker Color...........cccecececees cece 21 feet. 
10. Red granite—drilled......... SeuMN eae eae cba e ree Manne Pica «ven sipsh wn lek watite: aibe greta. 8 feet. 
TOCRE COU iin VL oak bens ai es Kciawemnne weabs evens 269 feet. 


Mr. Phelps also drilled a well about four miles southwest from New Ulm, on the farm of L. 
Meyers. This went through “clay” about two hundred feet, and then met with a coarse sand 
made up of a great variety of rock-fragments, though mainly of translucent quartz. Some of 
the grains are rounded as completely as in some of the Cambrian sand-stones, but the most of 
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them are but slightly, or not at all, water-worn. Some of the quartz grains are rose-red, some 
are opaque- white, some are yellowish, some are from a previously granular quartzyte and con- 
tain many smaller grains, some are dark brown, some are translucent-gray, and some areofa 
light translucent-green, Amongst the quartz grains are also a great many that are olive-gray 
and opaque, like those mentioned already in No. 6 of the Brown's Valley well. The grains 
that are not of pure quartz, are of a dark-green to black color, and are of various kinds of hard, 
aphanitic rock. These dark grains constitute perhaps one-tenth part of the whole, making 
the mass present a pepper-and-salt aspect. The whole seems to come from the Cretaceous. 
Museum Register No. 6226. 


The Austin deep well. The drillings from this well were pre- 
sented by Mr. W. E. Swan, and were mentioned in the Museum 
report for 1881, page 162, with Mr. Swan’s designations. The 
water rose to within nine feet of the surface, from a crevice 
which furnished water at the depth of one hundred and sixty 
feet. These drillings have the Mus. Reg. Nos. 4287 to 4295. 


Su Blsek toting Boll. (OU) ivieecc cased in ieaVeviscs abe cepeebee Cee epics wee te meaner ee 
2. Yellow clay, with some quartz sand; drift, (4288) adhe 00 seg eon ¢aphene eis te . +0001 feet. 
S Deriht gravel, conran, (4969)... cvscsccsdvvanes’ Sedeeures aeneecesenteehesl eee «+«0e-20 feet. 
4. Gray, or blue, Cretaceous shale, (4290). ove ccc shed'ea es sbaees Reed cs Okan ++ +22 feet. 


5. Limestone, light gray, nearly white, effervescing freely. Among these drillings are 

minute crinoidal beads. from one-half centimeter to one centimeter in diameter. 

Some of them are pentagonal, but the most are round. They have twenty-five 

ridges and as many grooves alternating, on each side......... .ceseceeeeees soce cece 44 feet. 
6. Finely arenaceous shale, light, greenish-gray, nearly white, hardly effervescing. .....16 feet. 
7. These drillings indicate a limestone conglomerate, with some calcite, and a very 

little pyrite; the interstices between the pebbles being filled with sand, some of it 

being rounded white quartz. Among these drillings also are small crinoidal joints. 64 feet. 
8. Light-gray, crystalline limestone, with fragments of fossils, including small crin- 

oidal beads. Somewhat pyritiferous........ cece cscs ccccccccescevccseenccsve pane? 80 feet - 
9. Rounded pebble of light-gray magnesian limestone, two and one-half by three and 

one-half inches in diameter. This is from the depth of 160 feet,jand hence from 

the foregoing conglomerate. 


Total depen oo). oes ic ncn ccbas wwincideeataiteay eee 260 feet . 


This well seems to pass across the horizon of superposition 
of the Devonian on the Silurian. Some of these limestone 
drillings appear like the Niagara limestone, particularly No. 
5, and the conglomerate suggests the horizon of the Oriskany. 
The ‘‘Austin rock’’ seems not to appear, but its place is oceu- 
pied by drift and Cretaceous shale. The shale, No. 6, very 
much resembles that mentioned on pages 361 and 362, of vol. 

of the final report, which oceurs about a mile and a half 
north of Grand Meadow, in this county. 


[These notes are continued in the appendix.) 
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LIST OF THE APHIDIDA OF MINNESOTA, WITH DE- 
SCRIPTIONS OF SOME NEW SPECIES. 


By O. W. OESTLUND. 


But few remarks wiil be necessary as introductory to the fol- 
lowing list of the Aphidide of Minnesota. The extent of terri- 
tory covered is Hennepin and Ramsey counties; and the time of 


observation extends over the greater part of the collecting season 


of the present year, with some special time given to it during 
September and October. 

From the inability to preserve specimens of this family satis- 
factory for study, as can be done with most of the other families 
of insects, I have made it a practice, to take as full notes as 


possible of the species from living specimens as soon as found. 


It is from these notes that the tollowing list has been drawn up. 
Probably a more prudent plan would have been to continue these 
notes yet for one or more seasons, in order to verify many of the 
observations and to be able to present a more complete list of 
the locality. But if allowance be made for any short-coming 
that will be found on account of a too limited time of observa- 
tion, I think it will yet be found to contain matter that will 
justify its immediate presentation. 

_ The study of this family especially presents many difficulties 
that can not be overcome except by patient and long extended 
observations over the state, with the co-operation of many 
observers. It is in the hope also that the following list may 
induce some of our naturalists and others favorably situated to 
aid this department by their notes and observations, as has so 
successfully been done in the department of botany, that as soon 
as possible a complete presentation can be made, not only of this 


family but also of others, 8o far as our own state is concerned, 
2 
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The economical value of this study I need not here mention. — 
Every gardener, horticulturist and farmer who has in the least 
observed the work of these insects, will know to what extent 


their injury may acerue in spite of their small size and feeble 
appearance. But to be able to rightly interpret the economical 
relation of any family or order of insects, it will first be necessary 
to have a full and systematic knowledge of that family, not only 
in regard to the species, but especially of the life histories and 
habits, on which to base our conclusions. Prematurely drawn 
conclusions and advices are too often worthless, 

Not a few of our American entomologists have given con- 
siderable attention to this family, but still we are only on the 
threshold, as the number of species for this country, without any 


doubt, will be more than doubled. Among the more impeneeay , 


works of these writers may be mentioned: 


Fitch, Asa, Valuable matter will be found in many of his entomological papers. 
Walsh, B. D., On the genera of Aphidide found in the United States. (In the proceedings 
of the Entomological Society of Philadelphia, Dec. 1862.) 


Thomas, Cyrus, Eighth report of the state entomologist on the noxious and beneficial in-— 


sects of the state of Illinois, 1879. (The most comp!ete work of all the 
American species that we have.) 


Riley C. V., and Monell, J., Notes on the Aphidide of the United States, with Adecsiphieae : 


of species oceuring west of the Mississippi. (In the bulletin of the 


United States Geological and Geographical Survey of the Territories, 


Vol. V., No. 1, 1879.) 


The systematic classification both of the species and genera 
found in America is still very unsatisfactory. I can offer very 


few or no suggestions in this line, from my knowledge of the 
family being too limited, and from the want of some of the more 


important foreign works treating of this family. The lack of 
literature is probably the greatest want that the frontier natural- 
ist has to encounter. The large libraries of this country are all 
far off in the East, and our own are still in their infaney; it 
therefore often takes months if not years to procure the desired 


work. Some of the species on a closer study and comparison will 


therefore probably be found synonymous with European species, 
but I think it will not be in many cases, as most of them are 
found on plants indigenous to this country, and can be con- 
sidered as native species. 

In two cases have I found it expedient to erect a new genus; if 
valid or not future work will have to show. 
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In regard to the life history of the family there are two facts 
_ that I would here, as briefly as possible, call attention to. Hyer 
: “ since the time of Reaumer, entomologists and naturalists, in 
speaking of the life history of the plant-lice, have invariably had 
the statement to the effect that the last brood in the fall is com- 
posed of winged males and females, and that after the sexual 
union of these the eggs are laid by the winged females. Even 
entomologists of our own time have fallen into the same error, 
____ although facts to the contrary are well known; errors that too 
i. many writers fall into from quoting authors and not nature. 
. The relation of the different forms as now known to entomolo- 
| _ gists, and which is in accordance with my own observations, [ 
find to. be as follows: The first brood, or spring brood, as it 
- might well be called, is altogether composed of the apterous 
_ viviparous females, whose sole object is the multiplication of 
Ss the species, or rather the growth of the colony. But as the sea- 
. ‘son advances and the warm summer days have come, a different 
: brood begins to make its appearance, composed of the winged 
. _ viviparous females, and can be called the summer brood. These 
not only continue to increase the colony in the same way as the 
y EY foregoing form, but in addition thereto their object is the distri- 
_ bution of the species, and the founding of new colonies. So far 
males are very rare or not to be found at all, and they have no 
relation to the winged viviparous females. The last brood, or 
_ fall brood, is composed of winged males and apterous-oviparous 
females, and after the sexual union of these the eggs are laid by 
the females for the next season. This I find to be the general 
__ rule for the family, at least for all the higher genera, and [ think 
will give us a more correct interpretation of the different forms; 
although a more detailed account will show many variations and 
some exceptions. 

A second fact is in regard to apterous males. The occurence 
of this form has been noticed before by some European entomolo- 
_ gists, but the fact seems not so far to have been confirmed by 
- __ our American entomologists. In the genus Siphonophora I have 

_ observed them in several different species, and in one (Sipho- 
nophora frigide, described in the following pages) this was the 
only form that could be found. 
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I.—Genus SIPHONOPHORA, Koch. 


Head narrow and sub-quadrate. 

Antenn on distinct frontal tubercles, approximate at base: longer or at least as long as the 
body; third joint long, always longer than the fourth; seventh setaceous and long, 
sometimes longer than the third. 

Eyes with a distinct tubercle; ocelli present and usually conspicuous. 


Beak moderately long. ; 
Prothorax large, smooth or transversely wrinkled; with no lateral tubercle. 


Wings very long and narrow. 


Legs long and slender. 

Honey-tubes very long, usually extending beyond the tip of the abdomen; cylindrical, never 
enlarged in middle or clavate. 

Style long, usually curved upwards, often compressed, falchion-shaped. 

Usually found in large colonies on herbaceous, or on the leaves of woody plants. 

Typical American species, Siphonophora rose, Reaum. 


1. Siphonophora rudbeckiz, Fitch. 


Found abundantly throughout the season on Solidago serotina, 
Ait. and Silphium perfoliatum, Linn. 


2. Siphonophora ambrosize, Thomas. 


Very abundant during August and September on Ambrosia 
trifida, Linn. 


3. Siphonophora frigidz, n. sp. 


Habit. Found on Artemisia frigida, Willd. A well character- 
ized species on account of its shining dark-green color contrasting 
well with the white silky color of the plant it inhabits. In size 
smaller than Siphonophora rudbeckie. Winged specimens of 
viviparous females were seen during the summer, but no de- 


scription was taken of them at the time. I can only say they 


were quite similar to the apterous form both in color and general 
appearance; the venation of the wings being as usual in this 
genus. ae 

Apterous form, Of a very uniform shining dark-green color, 
somewhat of a metallic luster. Head narrow, subquadrate, 
usually slightly darker than the rest of the body. Eyes black, 


with a small and blunt ocular tubercle. Antenne on prominent 


frontal tubercles, about as long as the body; III longest, IV a 
little shorter, V a little shorter than IV, VI about one-third of 
V, VII as long as III or sometimes longer; color black, except 


the base of IIT slightly paler. Beak moderately long, reaching - 


ot eS 
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second cox; third joint rather long and strongly pointed; color 
black. Legs all black with the basal half of the femora slightly 
paler. Abdomen rather long, widest in the middle, cylindrical 
(or in oviparous females with the sides slightly emarginate,) 
with a row of small impressed dots of black along the margin 


[a above the insertion of the honey-tubes; dorsum is often slightly 


tuberculated, especially in young specimens, the tubercles giv- 
_ ing rise to short and slender hairs. Honey-tubes black, cylin- 
drical, reaching to the tip of the abdomen, as long again as the 


i tarsi, not smooth, but appearing as if covered by short appressed 


scales when seen under the microscope. Style black, greenish at 
base, slightly narrowed in the middle, rounded at tip, about two- 
thirds as long as the honey-tubes. The anal plate of oviparous 
females is very long and conspicuous; black, hairy. Length of 
body, .08; the oviparous females are somewhat larger. 

Apterous males. The occurence of this form, as noticed by a 
few European entomologists, is still accepted with doubt. Why 
so few have observed this form is probably from the fact that 
they have been mistaken for larva or undeveloped specimens, 
and therefore no special attention been given to them. That 


3 _ the males as a rule are winged I think there is no doubt of, and 


the occurence of wingless must be considered as an exception. 
Wingless males: have been observed in both of the above men- 
tioned species, and in one or two others belonging to this genus. 
In the species under consideration this form seems to be the 
rule and not the exception. During the summer when winged 
specimens were observed, only oviparous females were found, 
no males being seen at the time. I did not look specially for 
them as I felt confident they would be found further on in the 
season, but after a most diligent search for them during Sep- 
tember and October, when the eggs were deposited, not a single 
winged specimen could be found. A great number of the wing- 
less males, described below, were taken repeatedly during this 
time, and taken often in congress with the wingless oviparous 
females, so there can be no doubt of their being fully developed 
individuals. 

Description. General color dark reddish-brown, in this respect 
differing much from the uniform greenish color of the other 
forms. Head of the same color with the body. Antenne as 
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long as the body or usually a little longer, black, except the base — e 


of III which is slightly pale; III longest, [V and V subequal, 


VI one-third of V, VII as long as III, or sometimes longer. 
Eyes with the ocular tubercle short and blunt, no ocelli.. Beak 
reaching second cox, third joint rather long and pointed. Legs 


black, except the base of the femora, and also the tibiz# some- 
times slightly paler. Abdomen longer than broad, being rather 
longer and narrower than usual in males; flat above, sides mar- 
gined, and with a row of black impressed dots above the inser- 
tion of the honey-tubes. Honey-tubes cylindrical, black, hardly 


twice the length of the tarsi, and not more than reaching to the 


tip of the abdomen, Style about two-thirds the length of the 
honey-tubes, black, narrowed at base and rounded at tip. The 


anal plates are black; the upper rounded at end; the lower di- 


vided into two diverging lobes or projections which are cylin- 
drical, black, and very hairy on the under surface. Length of 
body, .08. 


The eggs of this species are laid by the oviparous females _ 


during October in very great numbers between the leaves on 
top of the branches. Being tucked in between the hairy leaves 


they soon become firmly fastened to them by the hardening of — 


the viscid substance that covers them when first laid, and as the 


leaves are persistent over winter they are well protected and in 


the very midst of food when the larve hatch the following spring. 


When first laid they are greenish, but soon become shining — 


black by the hardening of the outer shell on exposure. In form 
oblong, cylindrical, as long again as broad, rounded at both 
ends, very smooth and shining; length about .03. 


4, Siphonophora chrysanthemi, n. sp. 


Habit. Found on the flower-stalks and heads of Bidens 
chrysanthemoides, Michx. What relation this species has to the — 
European Aphis chrysanthemi I can not at present say. It is 


probable that they may be the same. 

Winged form. ead black or blackish. Eyes dark reddish- 
brown, with a prominent ocular tubercle; ocelli present, bordered 
by a ring of black. Antenne on moderately prominent tubercles, 
about as long as the body or a little longer; I twice as large as 


Prt a 
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II, III longest and cicatrized, IV a little shorter and nearly 
smooth, V a little shorter than IV, VI about one-half of V, 
VII nearly or quite as long as III; color black with the base of 
III slightly paler. Beak reaching second cox and as usual. 
Thorax with all the lobes black. Wings hyaline, veins slender, 
brownish; third discoidal obsolete at base; stigmal vein not 
much curved, straight the greater part of its length; stigma long 
and narrow, pointed at both ends, forming a distinct angle at 
the origin of the stigmal vein, yellowish-brown in color. Legs 
pale except the apical half of the femora, and the tip of the 
tibiz with the tarsi black. Abdomen greenish-black; honey-tubes 
reaching to the tip of the abdomen, cylindrical, slightly thicker 
at base and tip, black in color. Style about one-half as long as 
the honey-tubes, pale, slightly curved upwards, thickest in the 
middle. Length of body .10; to tip of wings .16. 

Apterous form. General color greenish-black, varying to a 
pale greenish-brown. Eyes with ocular tubercle. Antenne 
_ shorter than in the winged form, about one-half as long as the 
body, or not more than reaching to the base of the honey-tubes; 
Til, IV and V subequal, VI shortest, VII longest; blackish 
except at base. Honey-tubes as in winged form, but somewhat 
shorter, black. Style about two-thirds the length of the honey- 
tubes, pale. Legs pale, with the tips of the femora and tibize with 
the tarsi black. Length of body .08 to .09; very young larve vary 
considerable in color. 


5. Siphonophora granaria, Kirby. 


Found on the heads of cultivated wheat and oats, but not very 
often or in any great numbers. Also found more sparingly on 
Phalaris canariensis, L., or canary-grass, and on Poa annua, L. 


6. Siphonophora ludoviciane, n. sp. 


Habit. Found on Artemisia ludoviciana, Nutt. Size large, 
body covered more or less by a white powder so as to be almost 
of the same grayish-white color as the plant, in this respect dif- 
fering much from Siphonophora frigid as noticed above. 

Winged form. Head straight or nearly straight in front; color 
pale yellowish-green. Eyes rather bright red; with the ocular 


>. 
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tubercle; ocelli present but not very conspicuous, and not bor- 


dered by a ring of black. Antenne longer than the body; I 


twice as large as II, III very long, slightly cicatrized on the 
basal half, [V but a little shorter, V a little shorter than IV, 
VI one-half of V, VII usually very long; color black except 


the two first and the base of III; smooth, with very few scat- 


tered hairs. Beak long, slender, sharply pointed, black at tip; 
lobes of the thorax concolorous with the head. Wings as usual in 


this genus, third discoidal obsolete at base. Legs black or black- 


ish, except the base of femora slightly paler. Abdomen green, 
but more or less covered by a white powder as in wingless form. 
Honey-tubes reaching to tip of abdomen, slightly thicker at base 
and truncated at tip; color black. Style long, widest in the mid- 
dle, curved upwards, yellowish. Length of body .10; to tip of 
wings .17. 


Apterous form. Size large, color pale green, but whole body 
rather thickly covered by a mealy substance. Eyes bright red- — 
dish-brown, with ocular tubercle. Antenne as long as the body © 


or longer, black; III longest, IV and V subequal, each but a 


little shorter than III, VI one-half of V, VII about as long as 
III. Beak reaching beyond second coxz, basal half pale, rest — 
black. Abdomen long, slightly margined, and with a row of 


impressed pits along the margin. Legs blackish except the base of 
femora. Honey-tubes and style as in the winged form. Length 
of body .12. | 


as Siphonophora ros, Reaum. 


A single colony of this species was taken September Ist, on — 


the cultivated rose. — 


8S. Siphonophora erigeronensis, Thomas. 


Very abundant throughout the season on Hrigeron canadense, 
L., or Canada flea-bane. 


9. Siphonophora polygoni, Walk. 


What is probably this species was seen during the summer on 
the common knotweed. (Polygonum persicaria, L.) 
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10. Siphonophora verbenz, Thomas. 


Found rather sparingly on the underside of the leaves of our 
wild verbenas. 


11. Siphonophora pisi, Kalt. 


This species is undoubtedly one of the most common, being 
found on a great number of different plants, mostly of the 
garden, and on introduced weeds. What I[ consider to be the 
sanie was also taken on Urtica gracilis, Ait. 


12. Siphonophora achyrantes, Monell. 
Found on the leaves of Amarantus albus, L. 
13. Siphonophora corydalis, n. sp. 


Habit. * Found on Corydalis aurea, Willd. This I believe is 
the first species found on this order of plants. 

Winged form. General color pale yellowish-green, head and 
thorax of a deeper yellowish color than the rest of the body. 
Hyes bright reddish-brown, with ocular tubercle; ocelli present 
and bordered by a ring of black. Antennze on conspicuous 
frontal tubercles, longer than the body, black or blackish, ex- 
cept at base where they are pale, rather smooth, the third joint 
slightly cicatrized at base; I very much larger than II, III 
long, IV but a little shorter, V a little shorter than IV, VI 
about one-fourth of V, VII longest, very long and setaceous. 
Beak moderately long and stout, reaching second coxe, black at © 
tip. Prothorax rather large, transversely wrinkled; mesothorax 
of uniform color throughout, usually of a deep yellow, as the 
head; the lobes smooth and shining. Wings hyaline, stigma 
long and narrow; stigmal vein strongly curved, the third dis- 
coidal obsolete at base. Legs long and slender, pale except at the 
joints and the whole of tarsi which are black. Abdomen rather 
long, gradually narrowed behind, greenish. Honey-tubes very 
long and narrow, cylindrical, reaching beyond the tip of the 
abdomen and almost to the tip of the very long style, pale at 
base, rest all black. Style very long, about two-thirds the length 
of the honey-tubes, greenish, thickest in the middle, slightly 
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curved, gradually tapering to a point. Length of body, (style 
not ineluded,) .10; to the tip of wings .18 to .20. Honey-tubes — 
about .03. Tee 
Apterous form. Body rather long and narrow. Color of a 
uniform pale green. Eyes rather bright red, with tubercle. 
Antenne as long or longer than the body; very similar to the 
winged form, but usually quite pale, except at the joints and the 
whole of sixth black. Legs, honey-tubes and style as in “ : 
winged form. Length of body .10. 


‘ 


14. Siphonophora adianti, n. sp. 


Habit. Found on the underside of the fronds of Adiantum 
pedatum, L. The ferns, I believe, have generally been consid- 
ered as entirely exempt from the attack of plant-lice, but this 
species, together with a second, described further on, will show 
that even this order has its peculiar species. Only ‘apterous 
individuals have so far been taken. They seem to be rather 
widely spread, but never occuring in any great numbers; usually 
in small groups of five or six. 

Apterous form. General color bright lemon-yellow, sometimes 
gieenish; in size rather smaller than usual in this genus. An- — 
tenn longer than the body, black or blackish, except the fron- 
tal tubercles and the first two joints, which are of the same color 
with the body; III long, IV and V subequal, VI about two- 
thirds of V, VII as long as III, or a little longer. Eyes reddish- 
brown, with tubercle. Beak very short and stout, not reaching 
to the second coxe, rather bluntly pointed, hairy and black at 
tip. Abdomen rather wide and rounded behind. Legs pale, ex- 
cept the tips of the tibiz and the tarsi, which are black. Honey- 
tubes long and slender, reaching beyond the tip of the abdomen 
and about twice the length of the tarsi, pale, except tip some- 
times dusky. Style about one-half the length of the honey- 
tubes, rather thick and conical. Length of body .06 to 07. 

Eggs of this species, taken during Octobir, were deposited on 
the under side of the fronds. In form cylindrical, rounded at 
both ends, a little longer than broad, very smooth and shining. 
When seen they were pale in color, but undoubtedly became 
black on exposure as usual in this genus. 
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IIl.—Genus MACROSIPHUM, g. nov. 


Head more transverse and larger than in Siphonophora. 

Antenne on moderately large and not approximate frontal tubercles; longer than the body, 
(at least in the winged form); the third and seventh joint longest. 

Eyes large and round, with a distinct tubercle; ocelli present and very conspicuous. 

Beak moderately long. 

Prothorax large, with a lateral tubercle. 

Wings long and narrow; sometimes clouded at tip. 

Legs long and slender. 

Honey-tubes very long, extending far beyond the tip of the abdomen; usually much dilated 
in the middle and slightly curved. 

Style long and conspicuous. 


The species on which this genus has been founded,is very 
similar to Kaltenbach’s Siphonophora rubi, although apparently 
specifically distinct, and would therefore probably with it be 
included in that genus. But the dilated honey tubes, robust 
style, prothoracic tubercle and clouded wings (at least in the 
female) I think will justify a separation. What importance can 
be put on some of these characters I can not here discuss, but I 
have reason to believe that these together with other facts show 
a higher differentiation than even Siphonophora, and in a strictly 
systematic arrangement would come before that genus. 


1. Macrosiphum rubicola, n. sp. 


Habit. Found clustered around the tender twigs and under- 
side of the leaves of Rubus strigosus, Mx. A very large and most 
elegant species. 

Winged form. General color whitish or yellowish-white. Head 
transverse, straight in front, more or lessdusky above. Antenne 
-as long as the body or often considerably longer, on moderately 
conspicuous frontal tubercles, not approximate at base; the 
frontal tubercles as well as the base of third joint whitish (some- 
times the fourth and fifth joints are also pale at base), rest all 
black; I and II as usual in this section, III the longest, IV a 
little shorter, V a little shorter than IV, VI the shortest and 
about one-third or one-fourth of V, VIL long and setaceous, 
often as long as III; III more or less tuberculate. Eyes large, 
reddish-brown, with a distinct tubercle; ocelli present aud very 
conspicuous; bordered by a ring of black. Beak moderately 
long, reaching second coxe, or slightly beyond, stout and rather 
hairy, whitish at base and dusky at tip. Prothorax very large, 
sides slightly emarginate, and with a distinct lateral tubercle, 
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rather robust. Lobes of mesothorax shining black above, the 
ventral of a dull black. Wings long and narrow; stigma very 
long and broad, pointed in front and behind, forming a distinct 
but very obtuse angle at the origin of the stigmal vein; dusky or 
almost black; tip of wings smoky, this clouded patch is between 
the third discoidal and the stigmal vein, extending partly into 
the stigmal ceil; stigmal vein strongly curved at base, rest nearly 
straight. Legs long and slender, femora whitish with their tips 
black; tibize dusky with their tips, together with the tarsi, black. 
Abdomen longer than broad, sides parallel and but a little wider 
at the middle than the thorax; flat, with impressed pits along 
the slightly margined sides; color whitish with some green 
markings above, the ventral greenish-white. Honey-tubes very 
long, extending more than half their own length beyond the tip 
of the abdomen; slightly attenuated near the base, then gradually 
enlarging, becoming thickest above the middle, where they are at 
least twice as thick as at base, again more rapidly contracting 
near the tip, ending as usually in a flat rim. Being more 
strongly enlarged on one side they become slightly bent; color 
dusky especially at the base and tip, but transparent, the liquid 
- globules being visible. Style cylindrical, or but slightly nar- 
rowed near the base, bent upwards, with but few hairs and of. 
the same color with the body. In length about one-fourth the 
honey-tubes or about twice the length of the tarsi. 

Length of body (style or honey-tubes not included) .10—.12; 
to the tip of the wings .18—.20. 

Winged male. Found as late as November the Ist, together 
with the oviparous wingless females. Head transverse, consid- 
erably broader than long, black or blackish. Antenne longer 
than the body, on rather prominent frontal tubercles; relative 
length of the joints the same as in females; all black. Eyes — 
large and prominent, with tubercle; ocelli present, bordered by 
a ring of deeper black than that of the head. Beak reaching 
second cox, blackish. Prothorax well developed, as long as the 
head, lateral tubercle more or less obvious. Mesothorax shining 
black. Wings asin female, but the stigma is not so black, and 
the smoky patch at the tip of wings wanting. Legs all black, — 
except the base of femora and tibiw slightly paler. Abdomen 
blackish-green, short, with more or less black markings on the 
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dorsum. Honey-tubes very long, reaching beyond the tip of the 
style, sub-cylindrical, enlarged only at the very tip where they are 
trumpet-shape; black. Style as in females. Anal plates con- 
spicuous, black, and very hairy, especially the lobes of the lower 
plate. Length of body .08; antenne .12; tothe tip of wings .20. 

Apterous form. General color during summer very pale, whitish, 
becoming pale lemon-yellow late in the season. Head straight 
in front. Antenne seem to vary much in length from much 
longer than the body to shorter, (especially all those examined 
late in the season had them shorter than the body,) the relative 
length of the joints as in foregoing forms; color the same with 
the body, with the tips of the upper joint and the whole of the 
sixth blackish. Eyes moderately large, dark reddish-brown with 
tubercle; noocelli. Beak rather long and stout, reaching slightly 
beyond the second pair of coxe, first and second joints subequal. 
Prothorax with a more or less obvious lateral tubercle. Abdomen 
long and narrow, widest at the insertion of the honey-tubes. 
Legs very pale, except the tips of tibia and the whole of tarsi, 
which are black. Honey-tubes as in the winged female, very 
pale or whitish throughout, or with the tips black, this being 
the case with all taken late in the season. Style shorter than in 
winged female, not much longer than the tarsi, cylindrical, with 
but few hairs, of the same color with the body. 


Ilt.—Genus MEGOURA, Buckton. 


Head broad; straight in front. 

Antenne much longer than the body; frontal tubercles large; remote at base; third joint 
longest; second twice the size of the first; fourth longer than the fifth; seventh 
setaceous. 

Eyes with tubercle; ocelli present. 

Beak rather short. 

Wings and legs as in Siphonophora. 

Honey-tubes long, dilated in the middle, expanded at the and, or trumpet-mouthed. 

Style markedly long and thick. 

Habit sporadic. 


1. Megoura solani, Thomas. 
Found on the common tomato. This peculiar species is by no 


means rare in the gardens around Minneapolis, although never 
found in great numbers on any one plant. 
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1V.—Genus MYZUS, Pass. 


Head transverse, 

Antenne on moderately large tubercles; these gibbous on the inner side, as is also the first 
antennal joint; about as long as the body. 

Eyes with a distinct tubercle; ocelli present. 

Prothorax usually with the pronotum narrowed in the middle. 

Legs moderately long. 

Wings very much as in Aphis. 

Honey-tubes reaching to the tip of the abdomen, cylindrical, or slightly enlarged toward the 
apex. 

Style rather short. 

Habit. Mostly found on the foliage of plants belonging to the rose family; some species 
causing the leaves to cup and become deformed. 

Typical American species, Myzus ribis. L. 


1. Myzus cerasi, Fab. 


This species seems to be found wherever the cherry is cultivated. 
So far as [am aware it has not shown itself specially troublesome 
in this state. 


2. Myzus ribis, Linn. 


Found plentiful on the cultivated currants, causing the leaves 
to curl up, forming corresponding crispy swellings above. When 
they become very numerous on a bush they cause the leaves to 
turn yellow and to drop off, as I noticed in several instances. 


3. Myzus potentille, n. sp. 


Habit. Found on the underside of the leaves of Potentilla 
anserina, Linn. : 

Winged form (males). General color yellowish-green. Head 
rather broad, slightly convex in front, black or blackish. An- 


tenn longer than the body, black; the third slightly pale at the 


very base; tubercles moderately prominent, gibbous; I gibbous, 
II as usual, III very long and tuberculate on the underside, IV 
and V subequal, each shorter than III, VI one-half or one-third 
of V, VII as long as III or usually longer. Eyes large, reddish- 
brown, with distinct tubercle; ocelli present, bordered with a 
ring of black. Beak reaching second coxa, pale at base, black 
at tip, last joint rather sharply pointed. Prothorax with the 


pronotum narrowed in the middle, blackish; membrane greenish. — 


Mesothorax yellowish with the lobes and the scutellum shining 
black. Legs black, with the base of the femora and tibie paler. 
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The wings as usual. One specimen examined had one of the 
wings very abnormal, the first discoidal being completely obso- 
lete, the second so except a very short distance near its origin, 
the third discoidal with but one branch. Abdomen greenish with 
more or less black on the dorsum in form of transverse bands. 
Honey-tubes cylindrical, reaching to the end of the abdomen, or in 
some beyond, pale, in length about three times the tarsi. Style 
very short, pale except sometimes at the tip, hairy. Upper anal 
plate of the same color as the body, lower blackish, at least the 
lobes. Length of body .06, wings included .10. 

Wingless form. Oblong and rather eonvex. General color 
pale green; covered with small tubercles that give rise to 
strongly capitate or knobed hairs. Some of these knobed hairs 
are also found on the front of the head, on the frontal tubercles 
and on the first and second joints of the antenn. Antenne 
commonly a little shorter than the body, pale, but sometimes 
the apical joints are dusky; III, [V and V subequal, VI-one-half 
of V, VII about as long asIII. Eyes reddish-brown, with the 
tubercle. Legs pale, except tips of tibie and the tarsi slightly 
dusky. Honey-tubes pale, cylindrical, about three times the 
length of the tarsi. Style pale, short, about as long as the tarsi. 
Length of body .06 to .07. 

The eggs. These are laid on the underside of the leaves, and 
_as these do not fall off but remain attached to the plant over 
winter they afford a very good protection, and the young larva on 
hatching in the spring has but a short walk to make to find the 
new growth. They are pale green when first laid but soon be- 
come shining black; cylindrical, very smooth, rounded at both 
ends. 


4. Myzus malvee, n. sp. 


Habit. Found on the underside of the leaves of Malva 
rotundifolia Linn. This can not be Siphonophora malve of 
EKuropean. authors, and I know of no Myzus ever found on this 
common plant. - 

Winged form. Head and thorax shining black; abdomen green. 
_ Head transverse, pointed in the front as in aphis. Antenne 
about as long as the body, black, except base of third joint; on 
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distinct frontal tubercles, and these very much prolonged or 
gibbous on the inner side; I gibbous, II as usual, III longest, 
[V a little shorter, V a little shorter than IV, VI about one- 
half of V, VII setaceous, about as long as IV. Beak reaching 
second coxe. Eyes dark reddish-brown, with prominent tuber- 
cle; ocelli present. Prothorax with the pronotum narrowed in 
the middle, black; membrane pale. Lobes of mesothorax shin- 
ing black. Legs with the apical half of femora black, tips of 
tibiae and the tarsi black, rest paler. Wings as usual in this 
genus. Abdomen not much longer than wide, sides rounded; 
color pale green with a large subquadrate patch of darker green 
on the dorsal side, and with a row of black spots along the 
margins above the insertion of the honey-tubes as in Aphis 
mali. Honey-tubes reaching to the tip of the abdomen or 
slightly beyond, cylindrical, or generally a little thicker towards 
the apex, more or less dusky, the liquid drops visible through it. 
Style about half as long as the honey-tubes or about as long 
as the tarsi, cylindrical or very slightly narrowed near the base - 
and bent upwards, hairy. Length of body .06; to tip of 
wings .14. ! 

Apterous form. General color pale-green. Antenne about 
half as long as the body, not reaching to the base of the honey- 
tubes; pale at base, rest blackish. Eyes reddish-brown, with 
tubercle. Abdomen pale green, (with a middle and sometimes. 
marginal longitudinal band of darker green); not tubereulate 
nor with capitate hairs. Honey-tubes and style as in winged 
form but usually quite pale. The frontal tubercles and first joint 
of the antenne very gibbous. 


V.—Genus DREPANOSIPHUM, Koch. 


Antenne on frontal tubercles, usually longer than the body; third and last joints longest; 
fourth and fifth equal. 

Eyes large and with a distinct tubercle; ocelli rhe 

Beak short. 

Prothorax with no laieral tubercle. 

Wings long and narrow; marginal cell elongated towards the apex of ‘the wing. 

Legs moderately long. 

Honey-tubes moderately long, enlarged beneath towards the base. 

Style inconspicuous or none. 

Habit sporadic. 
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1. Drepanosiphum acerifolii, Thomas. 


This peculiar species is by no means rare on the soft maple 
(Acer dasycarpum, Khrh.) in and around the city of Minneapolis. 


VI.—RHOPALOSIPHUM, Koch. 


This genus is mostly characterized by American entomologists 
simply as similar to Aphis or Siphonophora, but with the honey- 
tubes distinctly clavate. As far as our American species are con- 
cerned, this is probably one of the most difficult genera to define 
in the family. If we on one hand take Rhopalosiphum rhois as a 
type, we have a species that is similar to Aphis, and could well 
be put in that genus with the exception of the clavate honey- 
tubes; if on the other hand wé take Rhopalosiphum nabali (de- 
scribed below) as a type, we have a species that could well be put 
in Siphonophora but for the distinctly clavate character of the 
honey-tubes. If Rhopalosiphum ribis, Koch, prove to be a distinct 
species as found on our native currant (Ribes nigrum, L.), 
from Myzus ribis, L., as found on the cultivated currant, we 
have still another species that shows a close relation to Myzus. 
Wherefore we have to rely almost exclusively on but one single 
character. Now if this clavate character of the honey-tubes 
prove to be constant, so that we can rely on it in all cases, the 
genus could well be accepted to include all the species that I have 
included in the following; but if this character should be found to 
vary, as I have reason to believe, most of the following species 
will have to be located in other genera. 


1. Rhopalosiphum rhois, Monell. 


- Found rather common on the underside of the leaves of Rhus 
glabra, Linn. 


2. Rhopalosiphum] ribis, Koch. 


Found on the underside of the leaves of wild currant (Ribes 
nigrum, Linn.), and as far as I observed not causing the leaves to 
cup as in the case with Myzus ribis, Linn., found on the culti- 


vated currant. It is probably but a variety of this last named 
3 
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species, though the honey-tubes are distinctly elavate and would — os 


locate it here. 


3. Rhopalosiphum sonchi n. sp. 


Found on Sonchus asper, Vill. 


Winged form. Head transverse, straight in front, or but — 


slightly convex, more or less black above. Antenne about as 
long as the body, black except the base of the third joint 
slightly paler, on rather small frontal tubercles, and these some- 
what gibbous or enlarged on the inner side; I much larger than 
II, III long, IV a little shorter, V a {little shorter than IV, 
VI about one-third of V, VII as long as III or often very short; II 
and IV are strongly tuberculated and cicatrized, especially on the 
under side. Eyes large, reddish-brown, with a distinct tubercle; 
ocelli present and conspicuous as a glassy point bordered by 
black. Beak as usual, reaching second coxe, pale except at tip. 
Prothorax with the pronotum narrowed in the middle, black; 
membrane greenish. Lobes of mesothorax all shining black. 
Wings hyaline; costal veins yellowish, the rest brownish; third 
discoidal obsolete at base. Legs pale except at the joints, where 
they are dusky or black; tarsi black. Abdomen pale green, with a 
marginal row of black spots, and in the middle a large subquadrate 
patch of black, as wide as the distance between the honey-tubes; 
ventral uniformly greenish. Honey-tubes reaching to the tip of 
the style, narrow at base, then expanding, becoming widest a little 
above the middle, where they are at least twice as wide as at base, 
again contracting near the tip ending in a flat. rim; color pale, 


f 


dusky only at the tip. Style about half as long as the honey- — 
tubes, cylindrical, point rounded, hairy and bent upwards, yel- — 


lowish. Length of body .08; 1o tip of wings .16; honey-tubes .02. 

Wingless form. General color pale-greenish. Antenne as in 
winged form, but pale, or joints dusky only at tips. Legs 
pale, tarsi black. Honey-tubes the same but somewhat thicker, 
and not so distinctly clavate. 5 


4. Rhopalosiphum nabali, n. sp. 


Habit. Found on the flower-heads of Nabalus albus, Hook: | 
Winged form. Head broader than long and nearly straight in 
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- front; color brownish-black. Antenne: on rather short frontal 


tubercles, about reaching to the honey-tubes; III longest, [V a 
little shorter, V a little shorter than IV, VI short, about one- 


fourth of V, VII seems usually to be short, not longer than VI, 


in only one specimen out of a dozen did I find one that had it as 
long as III, black in color, and III and IV rather strongly 
tubercular asin the foregoingspecies. Beak reaching second coxe, 
or but slightly beyond it, pale except at tip. Prothorax with 
the pronotum narrowed in the middle; color shining brown or 
blackish, as are the lobes of the mesothorax. yes reddish- 
brown, with tubercle; ocelli present, bordered by black. Wings 
with the costal veins yellowish, rest brownish; stigma long and 
narrow; third discoidal obsolete at base. Legs blackish except 
basal half of femora. Abdomen greenish with a longitudinal 


middle and marginal band of blackish. Honey-tubes reaching 


beyond the tip of the style, strongly club-shaped, narrow near 
the base, then enlarging, becoming at least twice as wide as at 
base, again contracting more moderately near the tip, ending in 
a flat rim, brownish or black, base usually paler. Style rather 
long, about one-half the honey-tubes, slightly enlarged in the 
middle, bent upwards, hairy and yellowish in color. Length of 


body .10; to the tip of wings .20. 


Wingless form. General color a dusky-green with head and 


thorax usually yellowish-green. Antenne about two-thirds the 


length of the body. Honey-tubes and style as in winged form. 
Legs pale except at the joints, where they are slightly dusky. 


~Wing-pads of the pupz pale yellow. 


This species comes nearer to Siphonophora than Aphis in size, 
color and general appearance, but the honey-tubes are distinctly 
club-shaped, and the frontal tubercles are but moderately large 
and hardly approximate. 


VII.—_SIPHOCORYNE, Pass. 


Head transverse, rounded in front. 

Eyes with a distinct tubercle; ocelli present. 

Antenne on no perceptible frontal tubercles; shorter than the body and usually strongly 
cicatrized and tuberculated. 

Beak moderately long. 

Wings and legs as in Aphis. 

Honey-tubes distinctly clavate; moderately long. 

Style short. 

Typical American species: Siphocoryne xanthu. 
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1. Siphocoryne xanthii, 0. sp. 


Habit. Found on the leaves of Xanthium canadense, Mill. 
(X. strumarium of Gray’s Manual). 

Winged form, General color yellowish-green, some more de- 
cidedly green than others. Head transverse, rounded in front, 
more or less dusky above. Antenneg on no perceptable frontal 


tubercles, about one-half the length of the body, or a little 


longer, blackish except near the base; [II longest and as long 


as IV and V together, [V and V subequal, VI about one-half | 


of V, the setaceous VII about as long as III; III and 
TV strongly tubercular. Eyes reddish-brown, with tubercle; 
ocelli present, bordered by a ring of black. Beak short, not 
reaching second cox; last joint short and pointed, dusky. All 
the lobes of thorax blackish. Wings hyaline, and venation much 
as in Siphonophora. Legs pale, except at the tip of the joints 
blackish. Abdomen oblong, yellowish-green with transverse 
markings of darker green; ventral uniformly greenish. Honey- 
tubes reaching to the tip of the abdomen or slightly beyond, pale, 
basal half slender, then enlarging in the middle to nearly twice 


the diameter at the base, again contracting near the tip, ending. 


ina flat rim. Style short, about as long as the tarsi, pointed, 
curved upwards, hairy. Length of body .08; to tip of wings .14. 
Apterous form. Color pale greenish, with dorsal markings of 
darker green; ventral uniformly green, Body with short capitate 
hairs. Antenne one-half as long as the body, pale. A red 
variety is also seen among very young specimens. | 


2. Siphocoryne archangelice, n. sp. 


Habit. Found on the umbels of Archangelica atropurpurea, 
Hoffm. It is possible that this is Aphis archangelice of Linnzeus, 
but [ have no access to his description at present. 

Winged form. Head transverse, pointed in front, brownish- 
black. Antenne on no frontal tubercles, not more than one- 
half the length of the body, black. or blackish; III longest and 
about as long as the three following joints taken together, IV, 
V and VI being subequal, VI being slightly the shortest, the 
setaceous VII also very short; ILI, [V and V are strongly 
tubercular, III especially so. Eyes dark reddish-brown, with 
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tubercle; ocelli present, but not very conspicuous. Beak moder- 

ately long and slender, reaching to the second coxe. Pronotum 

of the prothorax narrowed in the middle, concolorous with the 

head; membrane greenish. Lobes of thorax shining black. 

Legs pale, dusky at joints. Abdomen rather long, sides straight, 

yellowish-green with a large subquadrate patch of black in the 

middle; ventral uniformly colored. Honey-tubes reaching to 

the tip of the style, enlarging in the middle to about twice the 

diameter at, the base, again becoming narrow near the apex, 

where they are about as wide as at base, ending in a flat rim. | 
Style rather short and acute, pale. Length of body .09; to tip of 
wings .17. 

Apterous form. General color yellowish-green. Antenne very 
short, not one-half the length of the body; joints proportional 


very much as in winged form. Honey-tubes reaching to tip of 


abdomen, dusky, in form as above. Style short and conical. 
Beak reaching second coxe. Legs rather short andstout. Length 
of body .08 to .09. 


VIltl.—Genus APHIS, Linn. 


Head transverse, rounded in front; seldom straight. 

Eyes moderately large or large, with a more or less distinct tubercle; ocelli present, but 
usually not very distinct. 

Antenne remote at base, not on frontal tubercles, or on very inconspicuous ones; usually 
smooth, and generally shorter than the body. 

Beak moderately long. 

Pronotum of prothorax usually narrowed in the middle, and often with a lateral tubercle. 

‘Wings deflexed, and of the usual form. - 

Legs generally short and stout. 

Honey-tubes cylindric or sub-cylindric, moderately long, very rarely none. 

Style usually short, very rarely none. 

Usually found in large colonies on annual plants. 

Typical American species: Aphis mali, Fab. 


Although this genus has many times been restricted, it is still 
one of the most unwieldy in the family. A well defined subdi- 
vision would therefore be very desirable, but it will require a 
very careful and special study of the whole genus as found in 
America. At present I can offer no suggestions in this line, and 
will only attempt to define as fully as possible the apparently 
new species, without any satisfactory order of arrangement. 
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1. Aphis frondosze, n. sp. 


Habit. Found on Bidens frondosa, Linn. Usually in very — 
great numbers. Be adel 

Winged form. Wead transverse, rounded in front, black. 
Antenne about as long as the body, black, on no frontal tuber- — 
cles, as seen from the side, but on the inner side with rather 
strongly projecting lobes, as seen from above; III longest, 1V 
and V subequal, VI about two-thirds of V, setaceous VII about 
as long as III; smooth, but III, IV and V are cicatrized, 
having a row of regularly placed spots on the under side, V with 
but a few, and’ rather far apart. Eyes reddish-brown, with 
tubercle; ocelli present. Thorax of uniform black. Abdomen 
greenish and more or less mottled with black markings above, 
forming a subquadrate patch not well defined. Honey-tubes 
reaching tip of abdomen, cylindrical, black. Style greenish- 
yellow, cylindrical, slightly curved upwards, about one-half the a 
length of the honey-tubes, or about as long as the tarsi. Legs — 
black with the front femora pale, and the tibie more or less pale 
in the middle. Wings hyaline, with narrow blackish veins; 
origin of the second branch nearer to the tip of the wing than to 
the origin of the first branch. Length of body .07; to tip of — 
wings .14 to .15. i “ | 

Apterous form, The pupa has the antenne about as long 
as the body, blackish. Thorax greenish, wing-pads blackish. — 
Abdomen pale green, yellowish around the honey-tubes, with a 
large subquadrate patch of dull green in the middle blending with 
the pale green of the body. Honey-tubes black, thickened 
slightly at base. Style short, conical. Length of body .07. 


2. Aphis ageratoidis, n. sp. 


Habit. Found on the flower-heads of Hupatorium ageratoides, 
Linn. ; 

Winged form. Head transverse, slightly pointed in front, 
black. Antenne on very inconspicuous frontal tubercles seen 
as lobes on the inner side, about two-thirds the length of the 
body, black; III long, IV a little shorter, V a little shorter 
than [V, VI about two-thirds of V, VII the longest; III and 
IV are regularly cicatrized on the under side, but not as promi- 
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nently so as in the foregoing species. Eyes reddish-brown, with 
tubercle; ocelli present. Beak reaching second coxe, pale. 
Prothorax with the pronotum much narrowed in the middle and 
with a distinct lateral tubercle, black; membrane greenish; rest 
of thorax of a rather dull black. Wings as usual. Legs black 
except at the joints. Abdomen pale yellow, or sometimes light 
brownish, with a patch of dark green in the middle which is 
much longer than broad; ventral pale yellow. Honey-tubes 


reaching the tip of the style, blackish. Style rather slender, 


cylindrical, hairy, pale yellow and about as long as the tarsi. 
Length of body .06; to tip of wings .12. 

Apterous form. General color pale yellow. Antenne oak at 
base, rest blackish. Eyes with ocular tubercle; the pupa with 
brown uniform spots as rudiment of the future ocelli. Beak 
black at tip. Wing-pads of the pupa black, except at base. 


Legs pale except the apex of the tibie. Abdomen with a patch 


of dark green in the middle, this patch much longer than broad. 
Honey-tubes black, slightly thickest at base. Length of body 
.06. This species is very close to Aphis frondose, but in size it is 
somewhat smaller, in color paler. and the patch of the abdomen 
is always longer than broad, while that of frondose is subquadrate 
and not so well defined, but blending with the general color of 
the body. 


3. Aphis eupatorii, n. sp. 


Habit. On the flower-heads of Hupatorium perfoliatum, Linn. 
- Winged form. Head transverse, nearly struight in front or 
but a little rounded. Antenne rather short, not more than two- 
thirds the length of the body, black except the base of the third 
joint; III longest, [V and V_ subequal, each considerable 
shorter than III, VI shortest about two-thirds of V, VII as 
long as V, III and IV cicatrized but not regular nor as well 
marked as in the two! foregoing species. Eyes large, reddish- 
brown, with a very prominent ocular tubercle; ocelli present. 
Beak rather long and slender, reaching nearly to the abdomen. 


_Prothorax with the pronotum narrowed in the middle; sides 


with a very distinct mammiform tubercle, black: membrane 
paler; rest of thorax black. Legs pale or of the same color with 
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the body, with the joints blackish. Abdomen yellowish or 
greenish-yellow, with a marginal row of black spots, and the last 
segments more or less blackish. Honey-tubes rather short, hardly 
reaching tip of the abdomen, and: not much longer than the 
rather long tarsi, cylindrical, ending in flat rim, pale. Style 
conspicuous and nearly as long as the honey-tubes, cylindrical, 
curved upwards, hairy, yellowish in color. Length of body .07 
to .08; to tip of wings .14. ; 

No description was taken of the wingless forms at the time, so 
I can say nothing in regard to them, but the species can easily be 
recognized from the two foregoing from a somewhat larger and 
more robust form, the form of the antenna, and the rather short 
honey-tubes but long style. 


4. Aphis marute, pn. sp. 


Habit. Found on the flower-stalks of Maruta cotula, D. C. 

Winged form. Head transverse, rounded in front. Antenne 
on inconspicuous frontal tubercles, but these slightly prolonged 
on the inner margin, nearly as long as the body, all black except 
base of third joint; III long, IV but a little shorter, V a little 
shorter than IV, VI about one-half of V, VII as long as III; 
III and IV quite tubercular, especially on the under side, but 
very slightly and indistinctly cicatrized. Eyes dark reddish- 
brown, with tubercle; ocelli present. Beak reaching second 
cox, blackish. Thorax uniformly black; pronotam of prothorax 
narrowed in the middle with no lateral] tubercle. Legs with the 
base of femora and tibiew pale, rest black. Abdomen pale green, 
with more or less black markings above; ventral uniformly pale 
green. Honey-tubes rather short and stout, cylindrical or 
slightly enlarged in the middle, black. Style short, conical, 
concolorous with abdomen slightly dusky. Length of body oat 
to tip of wings .12. 

Abdomen greenish, with a marginal row of black spots ahae 
the honey-tubes, in the middle a large subquadrate patch of 
black. . 

Wingless form. General color greenish. Antenng about one- 
half the length of the body, basal half pale, rest blackish. Pupa 
with the tips of wing-pads black. Honey-tubes short and usually 
a little thicker at the base, blackish. 
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_ This species is very similar to Aphis eupatorii, but is easily 
recognized by the large patch of black on the abdomen, and that 
the prothorax have not got the lateral tubercle found in the three- 
foregoing species. 


5. Aphis mali, Fab. 


This species has been found very abundant throughout the sea-- 
son on the common apple, crab-apple, and also on the mountain 
ash. As far as I am aware it has not been noticed on the last. 
named before. Wherever noticed the eggs were laid very 
numerous during October and November, on the trunks, twigs 
and annual shoots of the trees. It would be well to have the an- 
nual shoots and supernumerous twigs burnt in the fall or early 
spring before the eggs hatch, if they are found to be thickly 
stocked with eggs, as it would go so far towards diminishing their 
numbers. The eggs are pale green when first laid but soon be-- 
come hard and black, very smooth, cylindrical, about as long 
again as broad. 


6. Aphis pruni, Koch. 


This species was noticed once on a young plum tree, but not 
very numerous. 


7. Aphis maidis, Fitch. 


This species, found on the Indian corn, is probably found now 
wherever corn is cultivated. ! 


8S. Aphis apocyni, Koch. 


A species found on Apocynum cinnabinum, I take on Dr.. 
Thomas’ authority as identical with the European species as I 
neglected to take any notes or make comparison when found. 


9. Aphis riparie, n. sp. 


Habit. Found on the underside of the leaves of Vitis riparia, 


i Michx. 


Winged form. Head slightly pointed in front, of a dull black.. 
Frontal tubercles very inconspicuous, only a slight projection on. 
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the inner side, Antenne about as long as the body, black except . 
base of third joint; [II longest, [V and V subequal, VI about 


two-thirds of V, VII nearly as long as III, setaceous; III and 
IV moderately pustulate on the under side not apparently 
cicatrized. Eyes reddish-brown, with ocular tubercle; ocelli 
present. Beak reaching second coxe. Prothorax with the 
pronotum narrowed in the middle, black; membrane greenish; 
sides with a prominent tubercle. Thorax dull black. Second 
branch rather short, nearer to the tip than origin of the first. 
Legs pale except at the joints, black. Honey-tubes reaching tip 
of abdomen, about twice as long as the tarsi, cylindrical, or but 
slightly thickest at base, black. Style about as long as the tarsi, 
cylindrical, rounded at tip, hairy, pale in color. Length of body 
.08; to the tip of wings .15. 

Wingless form. General color pale yellowish-green. Antenne 
about one-half the length of the body or a little longer, and 
usually quite pale. Legs pale except at the tips. Honey-tubes 
as in winged form, slightly dusky at tip. The joints of the 
antenne are nearly equal in length, except the last usually being 
the longest; the division of joint II] and IV is very indistinct, 
General form of the body rather long and narrow, in this respect, 
showing same relation to Siphonophora. 


10. Aphis polanisiz,.n. sp. 


Habit. Found on the seed-pods and occasionally also on other 
parts of the plant of Polanisia graveolens, Raf. The first species 
found on a plant of this order I believe. : 

Winged form. Head strongly transverse, rounded in front, 
black. -Antennz one-half or not more than two-thirds the length 
of the body, black, on very inconspicuous frontal tubercles; III 
longest, [V about two-thirds of III, V a little shorter than IV, 
VI one-half of V, VII about as long as III; III and IV 


strongly tubercular and cicatrized. Eyes blackish with a large 


ocular tubercle; ocelli present. Prothorax with a moderately 
distinct lateral tubercle; thorax as a whole black. Wings as 
usual in the genus, but coming near to the type of Siphonophora; 
stigmal vein but slightly curved. Legs rather long and slender; 
femora pale at base; tibiwe rather pale except at apex together 
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with the tarsi which are all black. Abdomen greenish-black. 
Honey-tubes rather short“and thick, not reaching tip of abdomen, 
and hardly twice the length of the tarsi. Style about as long as 
the tarsi, and as usual. Length of body .06; to tip of wings .12 
to .14. 

This species, like the one found on the common tomato, have 
often got their feet clogezed with the viscous substance of the 
plant, so as to appear club-footed. 

Wingless form. These are usually found on the pods, congre- 
gating in small colonies, and rather uniformly of the same green 
color as the pods. : | 


11. Aphis annue, n. sp. 


_ Habit. On the leaves and flowering-stem of Poa annua, L., 


found together with Siphonophora granaria, but this species 


generaly was found only on the leaves and lower part of the plant, 
while the aphis on the upper. 
Winged form. Head and thorax of a shining black; abdomen 


of adull green. Head transverse as usual, and rather strongly 


pointed in front. Antenne a little shorter than the body, on 
no frontal tubercles but only a small projection on the inner side 
taking the place of it, all black; ILL long, IV a little shorter, 
V shorter than IV, VI about one-half of V, VII as long as 
III or sometimes longer, setaceous; the middle joint but moder- 
ately tubercular and indistinctly cicatrized. Beak as usual, black 


at tip. Eyes with ocular tubercle; ocelli present. Prothorax 


with no lateral tubercle, and as ‘well as the rest of thorax shining 
black. Wings rather long and narrow; stigmal vein but mod- 
erately curved; second branch of the discoidal very short and 
near to the tip. [One specimen examined had the second branch 
missing on one of the wings, the other being normal.] Legs 
more or less pale. Abdomen of a dull green, sometimes with a 
marginal row of black spots, but usually quite uniformly colored 
throughout. Honey-tubes short, hardly twice the tarsi and not 


reaching tip of abdomen, cylindrical or slightly narrower on the 


basal half and near the tip, tip ending in a flat rim, color black. 
Style short, cylindrical, about as long as the tarsi, black. 
Length of body .07; to tip of wings .14. 
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Wingless form. The larve are rather short with the abdomen | 


wide and strongly rounded behind,, of a dark dusky green. 
Antenne reaching base of honey-tubes, dusky.. Honey-tubes as. 
in winged form but usually pale at base. Style very short, coni- 
cal. Length of body .06 to .07. 

This species is readily recognized from the closely related 
species by the very short second branch of the wings. 


12. Aphis asclepiadis, Fitch. 


Found in colonies on the upper leaves of Asclepias cornuti, Linn. 
Apparently Aphis and not Siphonophora as Doctor Thomas 
considers it. This [ found to be very common in this part of the 
state. 


13, Aphis brassicze, Linn. 


It can usually be found on the cabbage wherever it is culti- 
vated. They occur in small colonies distributed over the outer 
leaves, and for the last season have been found very numerous in 
certain localities of this state. 


14, Aphis ceracifolix, Fitch. 


Found on the upper leaves of Prunus virginiana, Linn., causing 
them to twist and curl. : . 


15. Aphis lonicerze, Monell. 


This very peculiar species was once taken on Lonicera glauca, 


Hill. 
16. Aphis phragmitidicola, n. Sp. 


Found on the leaves of Phragmitis communis, Linn., in small 
colonies along the midrib. It is possible that this may be the 
Linnean species arundinis, but at present I have no means to 
ascertain this and will therefore describe the species as found 
here. | 

Winged form. Rather long and narrow, somewhat flattened. 
Head and thorax black and with a slight pulverulent. Antennze 
about as long as the body, dusky except at base, on no frontal 


STATE GEOLOGIST. 45 


tubercles or only a very slight lobe seen on the inner side; [ 
sometimes slightly gibbous, III longest, IV a little shorter, V 
a little shorter than ITV, VI about one-half of V, VII usually 
as long as III; smooth and apparently not cicatrized. Eyes 
reddish-brown, with ocular tubercle; ocelli present. Beak 
rather short and blunt, not reaching second cox, pale except at 
tip. Thorax with the lobes black; prothorax rather large, 
green in color, with a very small and inconspicuous lateral 
tubercle. Wings with the stigma long and narrow; stigmal vein 
but moderately curved; third discoidal obsolete at base. Legs 
moderately long and slender, pale except at joints, where they 
are slightly dusky. Abdomen long and narrow, sides straight, 
tapering behind, flat; color uniformly pale green. Honey-tubes 
‘short, hardly as long as the tarsi, and but a little longer than 
broad, cylindrical, rounded at tip, slightly dusky. Style larger 
and more conspicuous than the honey-tubes, about as long as the 
‘tarsi, cylindrical, sometimes slightly curved upwards, hairy. 
Length of body, .06; to tip of wings .12. 

Wingless form. long and narrow, flattened. Color pale 
green, with marginal and a middle band of dark-green; more or 
Jess covered with a white powder. Beak short and thick, not 
reaching second coxe. Legs pale except the tips of the tibix 
and the tarsi. Honey-tubes and style as in the winged form. 
Antenne a little shorter than the body or else as in the fore- 
going form. This species has the honey-tubes situated rather far 
up on the abdomen. 


17. Aphis middletonii, Thomas. 


This interesting species was taken abundantly during the sum- 
mer on the roots of Hrigeron canadensis. This species is usually 
protected by some colony of ants, who will take them up and carry 
them off to some safe place as soon as disturbed. If this is but a 
dimorphic form, as Doctor Thomas suggests, it will probably 
develop another interesting page,in the life history of this family. 
But as far as my own observations go I can add nothing to it. 
The winged form so far has never been found. This species, 
_ although living under ground, is not exempt from parasites, as 
‘some species of Aphidius penetrate even to their deep abode and 
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sow destruction among the colony. A plant pulled up, contain- ite 
ing a colony of this species, had almost every one affected, — 
more than half of the colony still clinging to the roots with — 


a wide hole on the abdomen from which the imago had made 
his escape. One imago was taken apparently busy in laying its 


eggs in the few still remaining. They were first seen in early 


part of September, when they were found under almost every 
plant in the sandy soil along the river, but later on in the fall 
when the plants had diel, I could not find any trace of them, 
even where they had been very plentiful a short time before. 


18. Aphis frigidee, n. sp. 


Habit. Found together with Siphonophora frigide on Artemisia 
frigida, a very characteristic species in some respects, but un- 
doubtedly a true Aphis. So far only the wingless form has been 
observed. | 

Wingless form. General color varying from a pale to a rather 
dark reddish-brown; the whole body being covered by a white 
pulverulent. The body is also covered by a rather thick pubescence 


of fine and short white hairs, not seen without the aid of a glass. — 


Head transverse, straight in front; a medio-longitudinal suture is 


seen from the front of the head running down some distance of 


the body. Antenne shorter than the body, sometimes reaching 
the base of the honey-tubes, on no perceptible frontal tubercles, 
pale at base, apical half more or less blackish, sinooth; I and I 
subequal and as usual; III, 1V and V subequal, or III slightly 
the longest; VI two-thirds of V; VII the longest; longer than 


Ill. Beak rather long and sharply pointed, reaching the third — 


pair of cox; first joint pale, second and third black, third very 
narrow and sharply pointed. Abdomen oval, convex, or in 


oviparous females the tip is usually much drawn out. Legs — 


rather short, pale except the tips of tibize and the tarsi, black; 
coxe often also black. Honey-tubes long, reaching tip of the 
abdomen, longer than the femora, and about three times the 
tarsi, cylindrical, ending in a* very conspicuous round knob, 
which is as wide again as the width of the honey-tubes. Of a 


great many specimens examined all presented this character, | 


which as far as I know is peculiar to this species. Color pale and 
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transparent, or but slightly dusky. Style about as long as the 
tarsi, cylindrical, rounded at end. Anal plate of oviparous 
females black and hairy. Length of body .05 to .06. 

The habit of this species is more active than any Aphis with 
which I am acquainted, in this:respect coming nearer to Sipho- 
nophora. 


19, Aphis rumicis, Linn. 
Found occasionally on the common dock (Rumez). 
20. Aphis atriplicis, Linn. 
Found on Chenopodium album, Linn. 
21. Aphis cornifoliz, Fitch. 
: This species is rather common on the dog-wood. 
22. Aphis setarize, Thomas. 


Found very common on the heads of Panicum crus-galli, Linn., 
and Setaria glauca, Beauv. What is apparently the same species 
was also taken on Ampelopsis quinquefolia, Michx. 


23. Aphis carduella, Walsh. 
Found on Cirsium lanceolatum, L. 
24. Aphis aparines, Fab. 


Found on Galeum aparine, Linn., and probably identical with 
the European species, the plant it inhabits being common to the 
two continents. But as Ihave no description of this species as 
found in Europe, I give one as found here. 

Winged form. General color shining black. Head slightly 
pointed in front. Eyes dark-brown, with a well developed 
tubercle; ocelli present. Antenne about as long as the body, 
black, on moderately developed frontal tubercle, especially as 
seen from the inner side, where they are slightly gibbous; III 
long and slightly pale at base, IV and V subequal, VI about one- 
half of V, VIL as long as III or sometimes slightly longer, 
setaceous; III—V slightly tubercular, cicatrized with small and 
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irregularly placed spots. Beak moderately long reaching second 
coxe. Prothorax with no lateral tubercle, shining black but 
transversely ridged, with membrane slightly pale; rest of thorax 
all black. Wings with stigmal vein strongly curved on its basal 
half; third discoidal obsolete at base; stigma slightly dusky, 
long and narrow. Legs with the femora pale at base, tibiz pale 
except at tip, tarsi all black. Abdomen black. Honey-tubes 
reaching tip of abdomen, about twice the length of the tarsi, 
-eylindrical, black, ending in a flat rim. Style short. Length of 
body .06; to tip of wings .12. | 

Wingless form. General color a dull dark brown or black. 
Pup with the thorax and wing-pads slightly paler, the tip of 
wing-pads black. From the front of the head there is seen a 
medio-longitudinal line extending down nearly the whole length 
-of the body. Antenne reaching the base of the honey-tubes; 
relative length of the joints as above, but they are smooth and 
slightly paler; frontal tubercles rather more gibbous. Eyes dark 
reddish-brown, with a prominent tubercle. Legs and honey- 
tubes of the same color with the body, or somewhat darker. 

This species shows some characters of Siphonophora, but in 
habit and general appearance is undoubtedly a true Aphis. 


[X.—Genus CHAITTOPHORUS, Koch. 


Head rather broad and straight in front. 
Eyes with ocular tubercle; ocelli present. 
Antenne not on frontal tubercles, usually shorter than the body, distinctly pilose or hairy. 
Beak moderately long. 
Wings asin Aphis, but the veins sometimes bordered by black. 
Style tubercle-like. 
‘Honey-tubes reduced to mere tubercles, hardly longer than thick, or rarely obbtets: 
Body ot the apterous form usually tubercuiated, and with long siender hairs. 
Usually found on the leaves of trees. 
Typical American species, Chaitophorus populicola, Thomas. 


1. Chaitophorus populicola, Thomas. 


Found on the under side of the leaves of Populus monilifera, 
Ait. ees 


2. Chaitophorus negundinis, Thomas. 


This species is probably one of the most injurious in this 
locality, the apple plant-lice probably excepted. It is found very 
common on the box-elder (Negundo aceroides, Moench.), caus- 
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ing the leaves to turn black and become unsightly by puncturing 
them. During October, when the leaves are falling, the apterous 
oviparous females can usually be seen in very great numbers 
around the limbs and twigs busy depositing their eggs around the 
winter buds and in every crevice, especially cn the under side of 
the limbs, where they can find a safe place to deposit. 


3. Chaitophorus nigre, n. sp. 


Habit. Found on the leaves of Salix nigra as late as October 
26th. 

Winged form. Similar to Aphis in general appearance. Entire 
insect with long white hairs. Head black, rather straight in 
front. Antenne about as long as the body, black except base of 
III; I and II as usual and subequal, III longest, IV a little 
shorter, V a little shorter than IV, VI about one-half of V, VII 
as long as [V, setaceous; II[—V moderately cicatrized. Eyes 
dark reddish-brown, with a prominent tubercle. Beak rather 
short, hardly reaching second coxa, pointed. Thorax all black, 
prothorax well developed, pronotum not narrowed in the middle. 
Wings as usual. Legs with the femora more or less blackish, 
and the tibiz pale. Abdomen wholly black or slightly pale, 
brown along the sides. Honey-tubes tuberculiform, not longer 
than broad, thickest at base, usually paler than the body. Style 
tubercle-like, or even knobbed as in Callipterus. Length of body 
.06; to tip of wings .10. 

Wingless form. General color a dull blackish-brown. Body 
flat, obovate or oblong, quite hairy and tubercular in young 
spevimens, becoming smooth in full grown. Antenne about 
one-half the body or a little longer, pale at base, dusky towards 
the apex; relative length of the joints as in winged form; joints 
with long white hairs, not very numerous. Abdomen usually 
with the middle and the margins slightly paler. Honey-tubes as 
in the above form. Length of body .06. 


5. Chaitophorus spinosus, n. sp. 


Habit. Found on the under side of the leaves of the oak. A 
very characteristic and well marked species, The species seems 


to confine itself to the higher parts of the tree, as I never found 
+ 
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it on the lower limbs that I observed during the summer, where 
Callipterus discolor, Monell, was always found; and it was not 
until the 17th of October, when several oaks were cut on the 
campus that I found this species. ‘Only the wingless form has so 
far been observed. ; 

Wingless oviparous females. Head subquadrate in outline, 
straight in front, pale red or orange colored, with blackish spines 
in front and above like those on the abdomen. Antenne very 
remote at base, about one-half the length of the body; I and II 
as usual, III longest, IV a little shorter, V a little shorter than 
IV, VI hardly one-half of V, VII not longer than VI or shorter; 
basal joints pale, apical black, with long white hairs as usual in 
this genus. LHyes large and round, with a distinct tubercle; the 
facets are reddish-brown, the space between them whitish, giving 
the eye the appearance of a ripe raspberry just picked with the 
bloom still on; no ocelli in this form. Beak not more than 
reaching second coxe, stout and hairy, pale except at tip; second 
joint widest. Abdomen widest in the middle, tapering into a 
very long ovipositor behind, strongly convex above. Color pale 
yellow, uniformly so on the ventral; last segments sometimes 
reddish as the head; above with grass-green markings, generally 
in the shape of a ring, leaving a large patch in the middle of the 
same color as the abdomen; with projections as follows: one in 
front, one behind, and two on either side, the one behind reach- 
ing down between the honey-tubes. These green markings give 
an outline somewhat similar to that of a turtle with its head, tail 
and feet all spread ont, but they are sometimes more or less 
obscure. Above the abdomen has transverse rows of spine-like 
hairs, black in color and very rigid, usually disposed in groups of 
one to four, but the spines of each group are rather far apart. 
The abdomei: as well as the entire body has the usual long white 
hairs of this genus disposed between the spines. Honey-tubes 
short and thick, about as long as thick, and not quite as long as 
the tarsi, of the same color with the body. Style short and 
thick, tuberculiform, hairy. Legs are pale except the tips of the 
tibie and the tarsi, which are black. Length of body .10—.12. 
As stated above, this "form has the abdomen very much drawn 
out so that the average length of the apterous form probably will 
not exceed .10. 
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X.—Genus CALLIPTERUS, Koch. 


Head broad and straight in front. 

Antennz not on frontal tubercles, or else on very short ones, seven-jointed; transition from 
the sixth to the seventh very gradual. 

Eyes large and round, with a distinct tubercle, usually of a bright red color; oceili present. 

Beak short. 

Wings deflexed; front wings with the stigmal vein much curved, not robust, usually more or 
less hyaline; cubital vein springing from near the base of the stigma; second discoidal 
sinuous. Hind wings with two discoidals. 

Honey-tubes short, often hardly perceptible. 

Style short, enlarged at apex 

Body elongate, slender, of very pale colors. 

Habit sporadic. 

Typical American species, Callipterus discolor, Monell. 


1. Callipterus ulmifolii, Monell. 
- Found on the underside of the leaves of Ulmus americana, L. 
2. Callipterus asclepiadis, Monell. 


Very common on Asclepias cornuti, L. 
3. Callipterus discolor, Monell. 


This species together with Chaitophorus spinosus are the most 
common and abundant on the oaks around Minneapolis. 


4. Callipterus betulzcolens, Fitch. 


Found on Betula papyracea, Ait. Dr. Fitch is apparently 
entitled to this species. 


5. Callipterus caryze, Monell. 


On Carya amara, Nutt. Very rare as far as observed in this 
locality. ; 


XI.—Genus LACHNUS, Llliger. 


Head small*and narrow. 

Antenne not on frontal tubercles, usually quite short, seventh joint not longer than the 
sixth, and often reduced to a minute spur at the tip. 

Eyes largefand round, with tubercle; ocelli present. 

Beak long and rather slender, extending to and even beyond the posterier coxe. 

Wings with third discoidal twice forked; stigma long and narrow, more of a linear shape; 
stigmalivein nearly straight or but slightly curved. Posterior wings with two branch 
veins. 

Honey-tubes usually very short, sometimes almost obsolete. 

Style obsolete, or very short. 

Usually found on branches of trees. 

Typical American species, Lachnus salicicola, Uhler. 
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1. Lachnus salicicola, Uhler 


This is the only species so far observed in this state, yet I do 
not doubt that most of those found in America will eventually 
also be found here, as they usually inhabit trees that are common 
over the greater part of the state. The species has been found 
very common and abundant on several varieties of willow from 
early May to late in November. Once also taken on the young 
twigs of a poplar (Populus). In early spring especially they 
exude very abundantly a clear watery fluid, but it seems not to 
have that sweet quality usually found in the family of plant-lice, 
as no ants were ever observed to feed on it. On being crushed 
they stain the hand a deep red. 

The eggs are laid in October and November on the limbs, and 
especially around the winter buds. 


XII.—Genus MASTOPODA, g. nov. 


Head transverse, rounded in front. 

Antenne on no frontal tubercles, remote at base; about as long as the body; six-jointed 
(very probably by the union of the third and the fourth); the third and setaceons 
seventh longest. 

Eyes with inconspicuous tubercle; ocelli present. 

Beak long, reaching third coxe. 

Wings as in Aphis, but the venation quite variable. 

Legs moderately long; tibie all truncated at the tip, and with rudimentary tarsi, only a 
short mammiform tubercle with no claws, takes the place. 

Honey-tubes moderately long, cylindrical. 

Style short and tubercle-like. 

Found in large colonies as Aphis. 

Typical species, Mastopoda pteridis. 


The anomalous species for which this genus has been erected 


will not fall into any of the genera so far as known to me. In 
size, form and habit, it comes nearest to Aphis, and as to the six- 
jointed antenne it could be put in Sipha together with Sipha 
rubifolii of Doctor Thomas. But the peculiar form of the tibiz 
and the rudimentary tarsi will exclude it from either. I confess 
that [ am unable to account for this peculiar structure, or what 
importance should be assigned to it. There seems to be nothing 
analogous to it either in this family or order of insects under 
consideration. 

Although the form of the antenne will put it in the section 
Lachnini 1 think it could be put in Aphidini with as much pro- 
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priety, especially if we take into consideration the setaceous and 
long character of the last joint, and the probable union of the 
third and fourth joint forming the third in this species. 


Lee Mastopoda pteridis, n. sp. 


Habit. Found in large colonies on the underside of the tronds 
of Pteris aquilina, L., or common brake. 

Winged form. Head transverse, rounded or slightly pointed in 
front as in Aphis, flat above with a slight impression in the mid- 
dle, black or blackish. Eyes dark-brown; the ocular tubercle 
hardly perceptible; ocelli present and conspicuous, bordered by 
a ring of deeper black. Antenne not on frontal tubercles, 


remote at base, about as long as the body; 6-jointed, black; I 


and II subequal and slightly narrower at base; III very long and 
thick, narrow at the insertion with II, longer than IV and V 
together; IV about one-half of III, similar to it; V short about 
one half of IV, narrower and smooth; VI long and setaceous, 
usually as long as III. Beak long, reaching third coxe, pale 
except at tip. Pronotum of the prothorax narrowed in the mid- 
dle, with no lateral tubercle, black or blackish with the mem- 
brane greenish. Thorax all black, slightly shining. Wings as 
in Aphis, but the venation varies a great deal; third discoidal 
obsolete at base; secon] branch about as far from the margin as 
from the origin of the first; second pair of wings with two dis- 
coidals, but the second sometimes obsolete, and with two rather 
long and slender hooklets.- Legs pale brownish or more or less 
dusky with only the tips of tibia quite black; tibie are rather 
long and somewhat enlarged at the tip, which is truncated and 
apparently hollow and with no tarsi proper; a short mammiform 
tubercle, rounded at end, with no claws, from the inner side of 
the hollowed tibiw is all that van be found as a rudimentary 
tarsus. I have examined a great many specimens in all stages 
and at different times, but have not found the slightest variation 
in this respect. Apparently they walk on the perpendicular sur- 
face of glass with more ease than any other species in this 
family. Abdomen pale green or yellowish-green, more or 
less dusky in the middle, sometimes forming a well defined sub- 
quadrate patch; ventral uniformly pale. Honey-tubes compara- 
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tively long, about as long as the distance between them, 
cylindrical, dusky or black. Style very short and tuberculiform, 
hairy, concolorous with body. Anal plates hairy; the upper 


transverse and usually pale, the lower concave on the inner side — 


and usually dusky. Length of body (males) .05 to .06; to tip of 
wings .10 to 11. 

Apterous forms. The pupa-form is very conspicuous by its 
reddish-yellow head and thorax, the abdomen being pale yellow; 
tip of wing-pads pale. Antenne as in foregoing form, reaching 
honey-tubes. Eyes large, but the tubercle is not very conspicu- 
ous; ocelli rudimentary as brown spots. Honey-tubes reaching 
tip of abdomen, usually pale, sometimes dusky. Legs pale; tarsi 
rudimentary as above. Larve are slightly smaller, pale yellow, 
with tortoise-shell markings on the abdomen. Legs and honey- 
tubes pale. Length of pupa .07. Length of larve .05. 

The venation of this species probably varies more than in any 
other so far as known. I give the result of 14 specimens taken 


at chance and examined in reference to this. 

Six had both wings normal. 

Three had one wing normal and the other with the third discoidal but once branched. 

One with the stigmal vein nearly straight in both, and with one-half of the second forkal 
obsolete in one of the wings. 

One specimen with the second branch obsolete in one of the wings, and the same rudimentary 
in the second. a 

One specimen with one wing normal; the second with the forkal of the first branch rudi- 
mentary. 

One specimen with the stigmal vein in one of the wings once-branched. 

One specimen with the third discoidal three times branched in one of the wings, and the 
stigmal vein once. ; 


XIII.—Genus SCHIZONEURA, Hartig. 


1. Schizoneura americana, Riley. 


Found on the white elm (Ulmus americana, L.,) causing the 
leaves to curl and become disfigured. Very common especially 
on young trees. 


2. Schizoneura panicola, Thomas. 


This very peculiar species, from its inhabiting the roots o. 
grasses, is found rather common in this locality on Panicum 
glabrum, L., Setaria glauca, Beauv., and Eragrostis pectinacea, 
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var., spectabilis, Gray. The winged form was observed plentiful 
September 20th. Ants were generally found to herd this species. 


3. Schizoneura querci, Fitch. 


What was taken to be this species was taken on oak, but only 
apterous form so far seen. 


XIV.—Genus COLOPHA, Monell. 


e 
1. Colopha compressa, Koch. 


The cock’s-comb gall of the whiteelm. (Ulmus americana, L.) 
So far [ have not found it very common in this locality. 


XV.—Genus PEMPHIGUS, Hartig. 


1. Pemphigus populicaulis, Fitch. 7 


‘Found rather common on Populus monilifera, Ait. I have also 
this species from Nicollet county. 


2. Pemphigus populi-transversus, Riley. 


Like the last found on Populus monilifera, Ait. along the river- 


bank. Sometimes the two were taken together on the same 


tree. 


3. Pemphigus vagabundus, Walsh. 


The unsightly black galls of this species too often disfigure 
the poplars in and about Minneapolis as they remain over win- 
ter. Young trees seem especially to be effected, and often almost 
every twig ends with one of these galls. 


4. Pemphigus rhois, Fitch. 


Found rather sparingly on Rhus glabra, L. 
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XVI. -Genus TYCHEA, Koch. 
1. Tychea radicola, »b. sp. 


A few very peculiar specimens were found on the roots of 
Ambrosia trifida, L., September the 14th, but as I did not succeed 
to find it again, [ am not quite satisfied as to its generic position. 
I will give my notes as taken at the time. 

Apterous form. Head nearly as broad as long, rounded in 
front; two small spots of black, these probably are rudiments of 
eyes. Antenne 5-jointed (or 6-jointed counting the spur on the 
last as one), pale or only slighty dusky towards the tip; [ and II 
short and subequal, III longest and about as long as the two 
first, [V but a little shorter, V as long as III counting the spur, 
or else about as long as IV; smooth, or with a few short and 
slender hairs near the apex of each joint. Beak very long reach- 
ing to the middle of the abdomen; first joint longest reaching 
slightly beyond the third cox, second short, last but a little 
longer than second, gradually narrowed to a point but not sharply 
so; two last joints slightly dusky. Abdomen suborbicular, very 
convex# above, color whitish (as is the whole insect), the margin 
with a row of small tufts of white flocculant matter. No honey- 
tubes apparent. Style short, globular, with some rather long 
and curved hairs. Length of body .06. 


The University of Minnesota, Dec. 1, 1885. 
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REPORT ON THE LOWER SILURIAN BRYOZOA WITH 
PRELIMINARY DESCRIPTIONS OF SOME 
OF THE NEW SPECIES. 


By E. O. ULRICH. 


The bryozoa are unusually abundant in the Lower Silurian 
strata of Minnesota. This is especially true of the Trenton 
shales, in which they constitute about two-thirds of the entire 
fauna. Many of the species are extremely abundant, and the 
thin slabs of limestone are largely composed of their fragments. 
The shales immediately succeed the ‘‘Buff limestone,’’ in which 
but few remains of this class of fossils occur. Those observed, 
moreover, are so badly preserved that it was found impossible 
to determine the species. Just below this limestone and rest- 
ing on the St. Peter sandstone, is found the building stone 
commonly used at Minneapolis. This limestone does not appear 
to belong to the Trenton group, and, judging from the fossils, 
seems rather to indicate an equivalence with the Chazy, or, 
perhaps, Black River. These strata are not present in the 
sections studied in Wisconsin and Illinois, where the ‘“‘Buff 
limestone’ rests on the St. Peter sandstone, but at High 
Bridge, Ky., they are represented by a mass of rock several 
hundred feet in thickness. The beds in the neighborhood of 
Lebanon, Tenn., seem to belong to the same age. The shales 
which are here called Trenton, are assigned in some preceding 
reports to the ‘‘Hudson River’’ group, but the fossils contained 
in them, notably the bryozoa, show conclusively that that is 
not their true position. Of the eighty-three species of bryozoa 
obtained from them, no less than twenty-five are identical 
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with species occurring in the Trenton of New York, Canada, 


and Tennessee. That they really belong to the Trenton is . 


further shown by the fact that they are superseded by the 
Galena. 

In the following list are noted all the species so far studied. 
More extended investigations will, I do not doubt, swell the 
number some twenty or thirty more. Because of other engage- 
ments I did not have the time required to write out descriptions 
of all the new species, but this is scarcely a cause for serious 
regret, since the survey proposes to publish, at an early date, 
full descriptions and illustrations of all the species found in 
the state. 


BERENICEA MINNESOTENSIS, 1. sp. 


Zoarium attached to foreign bodies, consisting of extremely 
thin patches, irregular in outline. : Zooecia partially immersed, 
the exposed portion appearing as broadly-elliptical convex 


spaces, about 1-95th of an inch in their longest diameter. 


Apertures somewhat oblique, contracted, circular, 1-200 of an 
inch in diameter, and surrounded by a barely perceptible rim 
or peristome. The arrangement of the cells is usually more or 
less regular in curved diagonal lines; not infrequently, how- 
ever, the specimens show considerable variation in the number 
occupying a given space, while here and there, a small non- 
celluliferous spot may be detected. From six to nine may be 
counted in the length of .1 inch, but the average number is 
about seven. 

The relations of this species appear to be almost exactly 
intermediate between the two Cincinnati group species B. 
primitiva and B, vesiculosa. From the former it differs in having 
its cells less immersed, and the apertures less prominent but 
more distinctly contracted. In distinguishing B. minnesotensis 
from B. vesiculosa, the same differences become apparent, but 
reversed in their application. 

Formation and locality: Not uncommon in the shales of the 
Trenton group, at Minneapolis, Minn. 

Register No. 5925. 
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ROPALONARIA PERTENUIS, n. sp. 


Zoarium adnate; cells uniserial, very elongate-elliptical, 
about four in the length of .1 inch; from the proximal end, 
which is very slender and always more so than the anterior, 
the cell gradually increases in size until at the center or some 
point nearer the anterior end, it has assumed a diameter of 
about 1-130th of an inch. This point is marked by the presence 
of the subcircular aperture, which is surrounded by a very 
faint peristome, and has a diameter of less than 1-200th of an 
inch. At every.fourth or fifth cell the series bifurcates; this 
eell is more abruptly swollen and larger than those intervening, 
while it differs still further in having its aperture situated 
quite near the anterior end. 

This species is closely allied to the Stomatopora ( Ropalonaria) 
elongata, Vine, from the English Wenlock deposits. Its rela- 
tion to the type of the genus, R. venosa, Ulrich, from the 
Cincinnati group of Ohio, is however, still more intimate. 
The former it resembles in its growth, and the latter in the 
Shape of its cells. ) 

Formation and locality: Rare in the Trenton shales, at Min- 
neapolis, Minn. | 

Register No. 5926. 


HELOPORA DIVARICATA, n. sp 


Zoarium segmented; segments cylindrical, poriferous on all 
sides, obtusely pointed at each end, and varying in length from 
two to four-tenths of an inch; their diameter varies between 
.02 and .03 inch. Zooecial apertures oblique, ovate, spreading 
anteriorly, and arranged in troughs between strong longitu- 
dinal ridges, six in the length of .1 inch. Passing around and 
forming the posterior border of the aperture is a faint ridge 
that on each side is obliquely directed across the longitudinal 
keels, where it meets a similar line proceeding from one of the 
cells in the adjoining series. These divaricating lines give to 
the strong vertical ridges the appearance of being marked by a 
succession of A-shaped furrows and elevated lines. Eight or 
nine rows of cells suffice to pass around a segment. 


~ 
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Beyond the fact that the zooecia are tubular and radiate in 


all directions from a central axis, the internal structure is un- 
known. 

This species is clearly congeneric with Helopora fragilis, Hall, 
and H. spiniformis, Ulrich. The last species was originally 
placed by me in the genus Arthroclema of Billings.* At that 
time I had not vet succeeded in obtaining satisfactory sections 
of the type species of Helopora. Through the kindness of Mr. 
Arthur H. Foord, who sent me better material of the species 
than I had yet seen, I have since been enabled to work out its 
structure. In nearly all respects it is identical with that of 
H. spiniformis. This being the case, the question whether Arth- 
roclema could be distinguished from Helopora by characters of 
more than specific importance at once presented itself. While 
I am not yet prepared to assert that the differential characters 
observed are really of generic value, still I believe that, pro- 
visionally, the best plan is to keep them separate. One of the 
most striking external features of the three species of Helopora 
now described, and two other species known to me, is found in 
the arrangement of the zooecial apertures between vertical 
ridges. These ridges are not obvious in the Canadian speci- 
mens of Arthroclema pulchellum, nor in the Minnesota examples 
at present doubtfully identified with that species. Instead, we 
find two or three more or less flexuous lines and grooves mark- 
ing the inter-zooecial spaces. A more important difference is 
found in the reproduction of the segments. In the species of 
Helopora this is only terminal; while in Arthroclema pulchellum 
it is both terminal and lateral, there being two “ sockets ”’ 
situated just opposite each other on the opposite sides of each 
of the main segments for the articulation of the smaller lat- 
eral branches. The form of zoarium resulting from this mode 
of growth resembles that of a feather in having a strong cen- 
tral rib and more slender lateral branches. On the other hand. 
the mode of growth of Helopora seems to be precisely like that 
of Arthronema, Ulrich, in which each segment gives off from its 
upper termination one or twosimilar joints, Whatever course 


may be finally adopted in the disposition of Helopora and Arth-— 


*Amer. pal. bry., Jour. Cin. Soc. Nut. Hist., vol. vy, p. 161. pl. 6, fig 10,1 u, 10b. 
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roclema, enough of their structure is known to make their ref- 
erence to the fam. Arthronemide almost unquestionable. 
Specifically, H. divaricata is distinguished from H. spini- 


formis by its slightly larger cells, more distinct longitudinal 


ridges, and their peculiar ornamentation. 

Formation and locality: Rather rare at the base of the Tren- 
ton shales, at Minneapolis, Minn. 

Register No. 5928. 


PHYLLOPORA? CORTICOSA, ». sp. 


Zoarium flabellate to funnel-shaped, undulating and irregu- 
lar in growth, composed of anastomosing branches having a 
width varying from 0.015 to 0.035 inch. Poriferous side pre- 
senting the appearance of a Fenestella with carinate and more 
or less rigid branches, and much depressed dissepiments. On 


: each side of the sharp and usually spiniferous median ridge, 
there are two rows of rather irregularly alternating circular cell- 


apertures, thirteen or fourteen of which occur in the length 
of 0.linch. The depressed dissepiments are short and carry 
two or three rows of cells. In rare instances this division of 
the frond into rigid branches and dissepiments is not recogniz- 
able. In such fragments, or portions of elsewhere normally 
constructed specimens, the branches anastomose rather irregu- 
larly and are simply convex, not carinate, the median ridge 
being apparently absent. Branches on the non-celluliferous 


side of frond faintly striated, and tending, though not so obvi- 


ously as on the poriferous face, to form longitudinal ridges. 
Fenestrules varying in outline from elongate-elliptical to sub- 
circular, with a width rarely more, usually a little less than 
that of the branches, and a length from one to three times 
the width. Measuring transversely, from six to eight occupy 
0.2 inch; longitudinally, from two and a half to four occur in 


_ the same distance. 


Tangential sections, cutting the frond through the plane of 
its expansion and near the middle of its thickness, show that 
the branches are divided into approximate halves by an ob- 
scurely double wall, thicker than those of the tubes, diverging 
from it toward each side. The tubes have thin walls, are long, 
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and divided by distinct straight diaphragms in their outer 
portion. Where the section divided the tubes just below their 
apertures they are seen to be subcircular, with slightly thick- 
ened walls, and partially separated from each other by angular 
interstitial or abortive cells, that may be considerably smaller 
or even a little larger than the true zooecia. Here and there, 
along the middle of the branch, one of the spiniform tubuli 
may be detected. 

Vertical sections show that the zooecial tubes also arise from 
a thick basal membrane, from which they diverge in an upward. 
and outward direction, that their approach to the celluliferous. 
surface is very gradual in the lower half of the branch, and 
somewhat less so in the upper half. Here they are crossed by 
two or three unmistakable diaphragms, and their number in- 
creased by gemmation. These shorter tubes I am inclined to 
regard as representing the angular interstitial (abortive?) cells. 
noticed in describing the tangential section. 

In transverse sections the branches are sub-rhomboidal, the 
lateral diameter being the shortest. The median ridge is rep- 
resented by an obscurely double vertical wall, dividing the 
branch into two nearly equal portions. Between the two — 
lamine forming this wall I can detect a series of very minute 
tubuli, such as are found between the median lamineze of many 
of the Stictoporide. The lateral portion of the circumference 
of the cells, (7. e. the half directed toward the sides of the 
branches, ) is rounded or semi-circular, while the opposite half 
is wedge-shaped. | 


This species, though in many respects very peculiar, isun- __ 


questionably allied to such bryozoa as Intricaria reticulata, 
Hall, I. clathrata, 8. A. Miller, Retepora trentonensis, Nicholson, 


hk. angulata,-Hall, Rk. asperatostriata, Hall, and Phyllopora — a 


variolata, Ulrich. These species are all congeneric, but there 
is no established genus to which they can be referred with 


certainty. In an earlier writing* I placed two of the species _ 


in King’s genus Phyllopora, but, at present, I am inclined to. 


believe that the type of that genus will prove to be quitea 


distinct form. Judging solely from Prof. King’s figures and 
description the affinities of P. ehrenbergi seem to be not far 


*‘*Amer. pal. bry.”’ Jour. Cin. Soc. Nat. Hist. vol. v, p. 160. 
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removed from Polypora, McCoy, and Lyropora, Hall. Should 
this be the case, then it would be necessary to establish a 
new genus for the reception of the species above cited, as their 
relation to those genera is only very slight. In fact, I doubt 
that their peculiarities of structure will admit of their being 
arranged in the same family. Still until something further is 
learned of the structure of P. ehrenbergi, I have concluded 
to defer the erection of a new genus, and will, provisionally 
classify them with Phyllopora, adding the usual question mark. 
Specifically, P.? corticosa is readily distinguished from other 
species of the genus, by the carinated character of the branches. 
A species, at present doubtfully identified with P.? trentonensis, 
_ Nicholson, occurs in what is called the building rock. These 
beds are the same as those occurring in the gorge of the Ken- 
tucky river at High Bridge, Ky., and at Lebanon, Tenn., and 
most probably represent the Chazy. The P.? reticulata, Hall, is 
_ quite common in the Trenton shales at Minneapolis. 
Formation and locality: Trenton, at Oxford mills, Cannon 
Falls, Goodhue Co., Minn., where it is associated with Strep- 
_telasma corniculum, Hall, Prasopora conoidea, n. sp., and other 
fossils characteristic of the Trenton shales about Minneapolis. 
Register No. 3495. 


PTILODICTYA SUBRECTA, 0. sp. 


Zoarium consisting of an unbranched, flattened, two-edged, 
straight or slightly curved frond, that gradually expands from 
the acutely-pointed articulating ‘‘head’’ upward from 0.2 to 
0.5 of an inch, the edges of the rest of the frond being parallel, 
or nearly so. The greatest width varies in different examples 
from 0.05 to 0.15 of an inch. The total length is generally 
about one inch, though it is not uncommon to find specimens 
of nearly twice that length. The thickness rarely exceeds 
0.04inch. Cells rhomboidal, with acutely-elliptical apertures, 
arranged in intersecting diagonal lines, the regularity of which 
is sometimes interrupted along the narrow, but distinct non- 
poriferous margin, where they are slightly larger than over 
the central portions of the frond, and have a tendency to form 


64 FOURTEENTH ANNUAL REPORT. 


longitudinal series. For a short distance above the pointed 
basal termination the zoarium is sub-cylindrical, and the cell 
apertures, being extremely elongated and apparently confluent, 
give this portion the appearance of being finely striated. 
Measuring diagonally, eleven cells occur in the length of 0.1 
inch; transversely sixteen, and longitudinally six, occupy the 
same space. 

This form takes the place of P. (Hscharopora) recta, Hall, in 
the western exposures of the Trenton group. It is quite rare 
in Kentucky and Tennessee, but common in Minnesota. If I 
am right in my identification, it also occurs in the lower’ beds 
of the Cincinnati group (Utica shale’) in Ohio. Its geological 


and geographical ranges are therefore quite extended, and make. 


it desirable that it should be held as distinct, although it is, 
unquestionably, very closely allied to both P. recta and P. fal- 
ciformis, Nicholson. It isnarrowerand generally smaller than 
either of those species, while its nearly’straight form and more 
acute basal termination will serve to distinguish it from the 
latter. The type specimens of P. recta are sub-cylindrical, but 
should this peculiarity prove to be due to extreme age, then the 
points of difference between the three forms would be reduced 
to less than specific importance, in which event I should elas- 
sify them as varieties of the same species. 

The genus Ptilodictya as defined by me, naturally divides into 
two groups: (1) the section containing the type species, P. 
lanceolata, Goldf., in which the cells have a plumose arrange- 
ment; and (2) another section containing the three species or 
varieties in question, in which the cells are arranged in inter- 
secting diagonal series. The first or typical section of the genus 
commences its existence near the top of the Cincinnati group, 
when the second section has become about extinct, and is best 
represented in Upper Silurian deposits. That its species are, 
however, direct descendants from those of the second section, 
cannot bedoubted; P. plumaria, James, (as fig. by Ulrich), and 
P. magnifica, S. A. Miller, being clearly transitional forms. 
Should it become desirable to separate the two groups, Hall’s 
genus E'3scharopora would include the second section.* 


* The Lower Helderberg species referred to, Hscharopora, by Hall are unequivocal mem- 
bers of the typical section of Puilodictyna. 
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Formation and locality: A common species in the Trenton 
shales, at Minneapolis, and other localities in Minnesota. It 
also occurs in the Trenton limestone of Kentucky and Ten- 
nessee. ; 

Register No. 5929. 


ARTHROPORA SIMPLEX, nu. sp. 


Zoarium jointed, segments fragile, unbranched; acute-elip- 
tical in transverse section, from 0.4 t6 0.7 inch long, from 
0.04 to 0.07 inch wide and not  ceeeding 0.04 of an inch 
in thickness. The first segment is sometimes irregularly 
branched, but that condition does not appear to be nor- 
mal. The base of this joint is obtusely pointed and striated, 
the striae extending above the articulating shoulder one-tenth 
of an inch or more. The extremities of the succeeding seg- 
ments are smooth or ‘faintly striated, and slightly swollen. 
Zooecial apertures, of the younger segments, with the margin 
distinctly elevated so as to leave a narrow interstitial sulcus 
between them. Their arrangement is very regular in trans- 
verse and intersecting diagonal series; transversely, seven 
occur in 0.05 inch; diagonally, five occupy the same space; 
width of interstitial space less than the shortest diameter of 
the apertures. Non-poriferous margin narrow und obliquely 
striated. On the older and especially the first segments, the 
cell-apertures are smaller and circular, and the width of the 
interstitial spaces from one to three times their diameter, the 
non-poriferous margin wide, and the whole inter-apertural space 
marked with fine, flexuous, and faintly granular striae. 

In tangential sections the cells are oval, thick-walled, and 
each surrounded by one or two rows of very minute tubuli. 

On aceount of the condition of the specimens, both the ver- 
tical and transverse sections are unsatisfactory. 

This species clearly belongs to the genus Arthropora, and in 
the structure and appearance of its cells, differs but little from 
A, shafferi, Meek. The unbranched condition of the segments, 
however, will distinguish A. simplex from that species as well as 
from any other form of the genus known to me. | 

Formation and locality: The detached segments of this spec- 

5 
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ies are very common in the Trenton shales, at Minneapolis and 


other localities in the state where these beds are exposed. Seg- 


ments of the Trenton variety of A. shafferi are also, though 
rarely, met with. 
Register No. 5933. 


STICTOPORA MUTABILIS, 0. sp. 


Zoarium variable in size and superficial aspect. Typically, 
it consists of branches dividing dichotomously at intervals of 
0.3 to 0.4 of an inch; width of branches varying from 0.10 to 
0.18 inch; thickness of same, from 0.03 to 0.06 of an ineh; 
edgés somewhat acute, with non-poriferous margin very scant, 
or wanting. Cells arranged in from sixteen to twenty-five 
rows, between rounded and but slightly elevated longitudinal 
lines; walls thick, apertures small, narrow, elliptical. 

In old examples the apertures are scarcely recognizable, the 
surface appearing as simply striated. Measured transversely, 
sixteen rows occupy the space of 0.1 inch; longitudinally, 
seven and a half or eight cells suffice to fill the same space. . 


Sections show that the walls are extremely thick, that they 


are divided into longitudinal series by straight rows of very 
minute but distinct tubuli, and that a variable number of the 
latter also occur between the ends of the cells. In transverse 


sections these tubuli are quite conspicuous between the median — 


lamine of the zoarium. In vertical sections, the spur or 
diaphragm occurring at the base of the thick portion of the 
tube walls, gives to the lower region of the zooecia the form of 
a semi-circle. 


The above sufficiently describes the typical form of this 


species. The two extremes of variation may be designated, 
provisionally, as varieties major and minor. 


Var. MAJOR, n. var. 


The zoarium of this variety differs from the typical form of 
the species in having a more robust appearance. The branches 
attain a width of 0.3 inch, and a thickness of 0.12inch. Along 
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the center of the branches, at rather irregular intervals, occur 
finely striated non-celluliferous spots, which tangential sec- 
tions show to be occupied by an aggregation of the minute 
tubuli. The rows of cells in the neighborhood of the edges 
of a branch are usually directed obliquely outward. 


Var. MINOR, »b. var. 


This variety is distinguished by its smaller size, thinner 
branches, and more distinctly developed non-poriferous margin. 
Its branches vary in width from 0.07 to 0.10 inch, while the 
thickness rarely exceeds 0.02 inch. 

This species, as well as the two species next described, are 
congeneric with Rhinidictya nicholsoni, Ulrich. When I pro- 
posed the genus Rhinidictya, it was under the impression that 
Hall’s Stictopora fenestrata, the type of the genus, was closely 
allied to his S.? acuta. Although I have failed in obtaining 
authentic examples of S. fenestrata for comparison, I am, 
nevertheless, convinced by the study of specimens identified 
with that species from the Chazy limestones of Kentucky and 
Tennessee, that | was in error, and that the species is really 
more nearly related to my R. nicholsoni. The name Rhinidictya 
may therefore be erased from the list of genera, while Stictopora 
must be re-defined and restricted so that it will cover about the 
same ground lately occupied by the abandoned genus. In its 
restricted sense, Stictopora is typified by S. fenestrata, Hall, 
S. mutabilis, Ulrich, and S. nicholsoni, Ulrich. The cells of 
S.? acuta, Hall, and its near ally Ptilodictya fenestelliformis, 
Nicholson, have the structure of Pachydictya, Ulrich, to which ~ 
genus [ now refer them. 

In the upper shaly layers of the Kentucky exposures of the 
Trenton group, S. mutabdilis isa common fossil, but the two 
varieties, major and minor, seem to be peculiar to the Minne- 
sota beds. Young specimens are not readily distinguished 
from S. nicholson, but there is no difficulty in separating the 
fully matured examples, the cell walls being thicker and the 
branches larger and much heavier than in that species. 

Formation and locality: Extremely abundant in the Trenton 
shales about Minneapolis, and St. Paul, Minn. 

Register Nos. 5938, 5939, 5956. 
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STICTOPORA FIDELIS, n. sp. 


Zoarium branching dichotomously at intervals of abowt 0,5 
inch. Branches from 0.08 to 0.11 of an inch in width; thiek- 
ness of same varying from 0.03 to 0.06 of an inch; edges less 
acute than usual; non-poriferous margin narrow. Zooecia 
with comparatively thin walls and slightly oblique, sub-ovate 
or quadrangular apertures, arranged in from nine to twelve 
longitudinal series, between sharp though but slightly elevated 
lines. Measured longitudinally, eight or nine cells occur in 
the length of 0.1 inch; transversely, six or seven rows oecupy 
0.05 inch. 

In tangential sections dividing the cells just below their 
apertures, the cell walls are rather thick, and the tube cavities. 
elliptical, while the longitudinal elevated lines of the surface 
are represented by a straight dark line. A good section will 
show this line to contain a series of very minute tubuli, the 
same as occur between the divisional laminz of the two sides 
of the zoarium. At a lower level in the zoarium the cells are 
subquadrate near the center, and rhomboidal toward the 
edges of the branch; the walls are thin, the anterior one 
‘convex. 

Longitudinal sections show that the tubes arise abruptly 
from the divisional lamine on each side, and that their course 
to the surface forms an angle with the median line of about 
55 deg.; the anterior side of the walls is concave in the lower 
portion, while the posterior side is nearly straight throughout. 
A complete or only partial diaphragm is occasionally developed 
at the termination of the concave portion of the cell wall. 

This species is distinguished from S. mutabilis by its slightly ~ 
~wider cells and comparatively thin walls. The cell apertures 
are consequently much larger than they are in that species, 
being besides nearly quadrangular instead of narrow-elliptical, 
Sections show S. fidelis to be clearly distinct from, though 
allied to S. nicholsoni, Ulrich. 

Formation and locality: Not uncommon in the Trenton shales 
at Minneapolis, Lanesboro, and other localities in Minnesota. 

Register No. 5936. 
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STICTOPORA PAUPERA, ». sp. 


Zoarium small, fragile, very slender below, where it is at- 
tached to foreign bodies by a rather dimunitive basal expan- 
sion; above this it gradually expands until at a distance of 
about 0.3 of an inch above the base, it has attained its mature 
width, varying in different examples from 0.06 to 0.09 of an 
inch; here also occurs the first bifurcation, the second occur- 
ring about 0,25 inch above the first, while a third division, at 
nearly the same distance from the second, is occasionally met 
with. The entire hight of the zoarium is, therefore, rarely 
more than one inch. The greatest thickness does not exceed 
0.02 of an inch. The angle of bifurcation is about 70 degrees, 
and quite the same in all the specimens. Cells with small, 
narrow, elliptical apertures, arranged in from ten to twelve 
longitudinal series, between slightly elevated lines; the cells 
in one or two of the outermost rows are directed obliquely 
outward. Measuring longitudinally, nine cells occupy the 
space of 0.1 inch; transversely, eight rows occur in 0.05 inch. 
Non-poriferous margin very narrow, only recognizable in good 
specimens. 

This species is also a common fossil in the shaly layers of 
the Trenton group in Kentucky, where it is associated with 
S. mutabilis and other bryozoa marking this horizon. It also 
occurs in the Trenton rocks of Canada. The small size of its 
zoarium will distinguish it from other species of the genus. 

Formation and locality: Trenton shales, at Minneapolis and 
other localities in Minnesota. 

Register No, 5935. 


STICTOPORELLA? CRIBROSA. n sp. 


Zoarium forming thin flattened expansions, composed of 
branches which inosculate at short intervals till there is pro- — 
duced a broad frond perforated at rythmical intervals by circular 
or elliptical fenestrules. Both sides of frond celluliferous and 
consisting of two equal layers of cells that have grown 
together back to back, each layer, however, preserving its 
own concentrically striated epithecal membrane. Fenestrules 
usually inclined to be elliptical, their longest diameter varying 


70 FOURTEENTH ANNUAL REPORT. 


from 0.03 to 0.10 of an inch, but the prevailing size has a 
diameter of about 0.06 inch. Width of branches about 0.09 
inch; thickness of same, varying from 0.02 to 0.06 inch. 
Zooecia with subcircular or broadly ovate apertures, arranged 
in quite regular diagonal series, nine or ten in the space of 0.1 
inch. Interstitial spaces becoming thicker with age, till the 


zooecial apertures are separated by a distance a little greater — 


than their diameter. Interstitial pits numerously interpolated 
between all the cells. Around the fenestrules there is a band 
0.02 of an inch, more or less, in width, solely occupied by 
them. | 

Tangential sections show that the polygonal boundary of 
the zooecia is marked by a dark line, which, the evidence at 
hand, is not clear enough to prove to have contained a series 
of extremely minute tubuli, The visceral cavity is small, 
ovate, or subeircular. The interstitial pits are numerous, of 
irregular shape and unequal dimensions, often completely 
filled, or only preserving a very small central cavity. 

Vertical sections show that the divisional laminae are flex- 
uous, that the tubes are at first thin-walled and prostrate, that 
they subsequently bend abruptly outward, and that their walls 
at the same time are much thickened and marked with oblique 
lines parallel with the form of the apertures. The interstitial 
pits, wherever observed, were entirely filled by a concentric 
deposit of sclerenchyma. No diaphragms appear to have been 
developed. 

The cells of this, and the two species next described, in all 
the essential points of structure, are precisely like those of 
Stictoporella interstincta, Ulrich. The characters of the genus 
as typified by that species, are entirely peculiar, and bear but 
little resemblance to those of Stictopora. In fact, so far as the 
microscopic structure is concerned, Stictoporella is more nearly 
allied to Ptilodictya than to Stictopora, but whether the peculi- 
arities of the genus will necessitate a removal from the family 
Stictoporidae, 1am not yet prepared to assert. At any rate, 
the structural distinctness of the genus is firmly established 
by the addition of the three species in question. A most 
striking peculiarity is presented by these species. I refer to 


the great difference in the form of the zoaria, when compared 


+ 
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with the remarkable similitude of the internal structure. 
Indeed it is highly improbable-that any one, giving them only 
a superficial examination, would have classified them as nearly 
related species. Sections, however, prove beyond any reason- 
able doubt that their relation to each other is.really very inti- 
mate, although distinguished from each other by very obvious 
differences in their respective methods of growth. 

An inosculating bryozoan has been described by Hall from 
the Trenton rocks of Wisconsin, under the name of Clathro- 
pora flabellata. The description and figures are both entirely 
inadequate for anything even approaching a positive identifi- 
cation. This style of zoarium pertains to at least three Pal- 
aeozoic genera, and the species might belong to any one of 
these. That the species which I have above described is dis- 
tinct from Hall’s species is evident. His figure represents a 
more robost zoarium, the branches and fenestrules being over 


twice as wide as those of S. cribrosa. 


Formation and locality: Abundant in the Trenton shales at 
Minneapolis, Minnesota. : 
Register No. 5944. 


STICTOPORELLA ANGULARIS, n. sp. 


Zoarium dividing dichotomously at intervals varying from 
0.15 to 0.380 of an inch. Branches usually about 0.08 of an 
inch in width; frequently they are narrower, while on the 


other hand, a single fragment apparently referable to this 


species is twice as wide. The thickness is generally about 0.03 
inch, and never, so far as observed, exceeds 0.05 of an inch. 
Transverse section of branch elliptical, the margins being 
rarely acute, and usually rounded. Cells polygonal or sub- 
rhomboidal, with sub-circular apertures placed at the bottom 
of a sloping ‘‘vestibule,’’ arranged in somewhat irregular in- 
tersecting diagonal series, nine in the space of 0.1 inch; meas- 
ured longitudinally, seven and one-half cells occupy the same 
space. Here and there over the central portions of the branch, 
though never in sufficient number to constitute a conspicuous’ 
feature, may be detected an interstitial pit. On the rounded 
margins of the zoarium, however, they are always present. 
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Here they form a series on each side of the median laminae. 
Sometimes they are very shallow and obscured by a secondary 
deposit of sclerenchyma. 

In tangential sections, the visceral chambers of the zooecia 
are oval, the interspaces thick and divided in the middle by a 
thin, sharply defined, dark line, marking the boundary line 
between adjoining cells. Each cell somewhat irregularly hex- 
agonal. A few interstitial pits, here entirely filled by scleren- 
chyma, may be detected. 

Vertical sections demonstrate that the tubes are at first 
prostrate and with thin walls. At the point of bending out- 
ward in their course to the surface, the walls suddenly become 
very thick and marked with oblique lines, representing the 
form of the campanulate aperture at previous stages of growth. 
Diaphragms have not been observed. 

The angularity of the cell apertures sufficiently separates this 
species from S. interstincta from the Cincinnati group, while 
the same character, and the diagonal arrangement of the cells, 
will serve to distinguish it from a_ the species of Stictopora 
occurring in the same beds. It cannot be confounded with its 
much larger and nearest ally S. frondifera. 

Formation and locality: Not uncommon in the Trenton 
shales at Minneapolis, Minn., but apparently restricted to the 
lower portion. 

Register No. 5943. 


STICTOPORELLA FRONDIFERA, 0. sp. 


Zoarium, consisting of large, thin, irregularly branching, 
flabellate or undulate expansions, which are celluliferous on 
both faces, and have rounded and minutely pitted margins. 
Cells arranged more or less regularly in diagonally inter- 
secting series nine or ten in the space of 0.linch. The cell 
apertures vary from sub-cireular to sub-rhomboidal. Inter- 
stitial spaces rather thick. Interstitial pits, variously dis-— 
tributed among the zooecial apertures, or aggregated so as to 
form clusters or ‘‘macule.’’ These clusters are always quite 
irregular in both size and distribution. Thickness of frond 
apparently never exceeding 0.10 inch; usually it is not more 
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than half that is apie: Entire hight of zoarium three or 
four inches. 

The sections of this species are almost exactly ike those of 
S. angularis, and do not require a detailed description. One of 
the tangential sections, however, shows clearly that the 
boundary line between adjoining cells is occupied by a closely 
arranged series of very minute tubuli. The evidence afforded 
by the sections of S. angularis and S. cribrosa is not sufficiently 
clear to allow me to assert positively that these tubuli are also 
present in those species, but that they are is highly probable. 

Formation and locality: Rather abundant in the lower part 
of the Trenton shales at Minneapolis, Minn. It also occurs at 
Lanesboro and Fountain in Fillmore county. 

Register Nos. 5945-5947. 


PACHYDICTYA FOLIATA, n. sp. 


Zoarium growing from an attached basal expansion into 
erect, thin, undulating and often palmate fronds, both sides of 
which are celluliferous; the hight and width may be two 
inches or more, though it is rare to find specimens more than 
one inch square; their thickness is usually about 0.05 of an 
inch; very old examples may attain amuch greater thickness, 
it being in some not less than 0.13 inch. Margin of fronds 
acute, and always more or less distinctly non-poriferous. Cell 
apertures large, oval, and arranged in regular intersecting 
series, in which six or seven occur in the length of 0.1 inch. 
_ Measuring longitudinally (7. e. across their larger diameter) 
four or five occupy the same space. On a few specimens the 
zooecial apertures are surrounded by a thin rim or peristome.. 
This feature may indicate a particular stage of development, 
or only an exceptional state of preservation. Inter-apertural 
space only moderately thick, generally smooth, it being only 
in rare instances that the really numerous interstitial cells can 
be detected at the surface. At intervals of about 0.15 of an 
inch the surface presents smooth spots or macule. Usually, 
these are not elevated above the general plane of the surface, 
but in a few cases they are rather prominent. 
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In vertical sections the tubes arise somewhat abruptly from 
the median laminew, near which their walls are thin. The 
interstitial tubes are developed almost immediately, and in 
their lower portion are crossed by numerous very distinct 
diaphragms, that, as the surface is approached become entirely 
obsolete, or at least much obscured by a deposit of sclerenchyma. 
In the ‘‘macule’’ which contain only interstitial tubes, the 
diaphragms are decidedly vesicular. The true zooecia are 
crossed at intervals about equalling their diameter, by from 
two to four complete diaphragms. These recur at about the 
same level in all the tubes. 

In tangential sections near the central axis, the zooecia have 
thin walls, are broadly ovate, and more or less completely 
separated from each other by a series of angular interstitial 
cells. Nearer the surface the walls of the tubes become thick- 
ened and ring-like, but the original boundary remains distinet 
as a sharply defined dark line. Within this line there is a 
series of extremely minute tubuli. Just below the surface of 
fully matured examples the ‘‘maculae’”’ are marked with a num-. 
ber of series of the same kind of tubuli, while in the ordinary 
interspaces between the zooecia they arrange themselves into 
two flexuous and often interrupted lines. It is, however, only 
in exceptionally preserved spots that these tubuli are recogniz- 
able, they being generally represented by apparently structure- 
less dark lines. 

In good transverse sections dividing the zoarium vertically 
but at right angles to the direction of growth, these tubuli are 
very plain between the divisional laminae. — 

This fine species is clearly distinct from any other species of _ 
the genus known to me, while in its generic characters it is as 
typical of Pachydictya as{is P. robusta, the type of the genus. 
Its foliaceous zoarium will distinguish it from all the associated 
species, with the exception of Stictoporella frondifera. That 
species occurs on the same slabs, and a careless collector might 
confound them. Still, after a little study, the differences in 
the size and shape of their cells will become so evident that 
they may be distinguished at a glance. | 

Formation and locality. Apparently ceutristen to the lower 
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layers of the Trenton shale, in which it is abundant, at Min- 
neapolis, Minn. 
Register No. 5948. 


PACHYDICTYA OCCIDENTALIS, n. sp. 


Zoarium ramose, or subpalmate towards the base, dividing 
above into small branches; width of branches varying from 
0.13 to 0.40 of an inch. Cross section of branches acutely 
elliptical, about 0.05 inch in thickness centrally. Margins 
sharp with a narrow, smooth or finely striated, non-poriferous 
border. Cells arranged in longitudinal, and more or less regu- . 
lar intersecting diagonal series; apertures ovate, slightly longer 
than broad. About six cells in 0.1 inch, measured longitudin- 
ally, and eight in the same space measured diagonally. The 
wider specimens exhibit along the center of the branch a series 
of smooth and apparently solid spots, which vary considerably 
in size. All the examples noticed present at least one of these 
spots, situated just below the bifurcation of the branches. _ 

Internal structure as in other species of the genus. 

This species is closely allied to both P. acuta, Hall, sp., and 
P. fenestelliformis, Nicholson, sp., and is of interest, princi- 
pally, because it represents an unequivocal connecting link 
between those species. | 

Formation and locality. Not uncommon in the upper layers 
of the Trenton shales, at St. Paul, Minn. 

Register No. 5949. 


PACHYDICTYA FIMBRIATA, n. sp. 


Zoarium small, ramose, dividing dichotomously at variable 
intervals. Branches thin, rarely more than 0.02 of an inch in 
thickness, and from 0.09 to 0.18 of an inch in width. Non- 
poriferous margin, obliquely striated, very wide, extremely thin 
and sharp, and wavy or ruffled. Over about one-half the sur- 
face along the middle of the branches the cells are arranged in 


regular alternating or sub-alternating longitudinal series, in 


which six to seven occupy the space of 0.10 inch; measuring 
transversely five rows occur in 0.05 inch. The two or three 
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rows between these and the non-poriferous margin are not so 
regular in their arrangement, their apertures being, besides, 
separated by somewhat wider interspaces, and, usually at least, 
directed obliquely outward. Cell apertures broadly elliptical, 
longer than wide, and, in perfectly preserved examples, sur- 
rounded by a faintly elevated, thin border. Inter-apertural 
spaces about half as wide as the longer diameter of the cell- 
mouths, smooth or faintly striated longitudinally. 

Internal structure as in P. acuta, and other species of the 
genus. 

Good examples of this species cannot be confounded with 
any other species known to me, as the wavy or ruffled appear- 
ance of the wide non-poriferous margin gives them a very 
peculiar and characteristic aspect. In other respects the spe- 
cies is very closely related to P. acuta, Hall, and less closely to 
P. occidentalis, Ulrich. 

In the higher layers of the Trenton shales at St. Paul, I have 
noticed a number of specimens, which, while it does not seem 
probable, may still prove to belong to a robust variety of this 


species. In these the non-poriferous margin is wide, but not 


wavy, and the cell-apertures smaller and narrow, while the 
walls or interspaces are thick and usually wider than the aper- 
tures, and more distinctly striated. The branches have an 
average width of 0.18 inch, and a thickness of 0.06 inch or more. 
Should these differences prove constant then they ought to be 
considered as of specific importance. 

Formation and locality: Rather common in the lower part of 
the Trenton shales, at Minneapolis, Minn. 

Register No. 5950. 


PACHYDICTYA CONCILIATRIX, n. sp. 


Zoarium consisting of triangular stems, celluliferous on the 
three concave sides, and constructed on the same general plan 
as Prismopora, Hall. Margins sharp, non-poriferous, and 


faintly striated. Branching takes place by the development of 
a non-celluliferous ridge in the centre of one of the sides, 


which, rising gradually, eventually forms one of the non-porif- 
erous margins of the new branch orstem. Cell apertures sub- 
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eircular to oval, arranged in longitudinal series in the central 
third of the sides, while those nearer the margins are larger 
and directed obliquely outward and upward. Interstitial spaces 
of somewhat variable thickness, usually equaling about one- 
half the diameter of the apertures; surface minutely granular, 
and where the cells have a regular arrangement, the granules 
form rows. Measured longitudinally, six or seven cells occupy 
0.1 inch. Width of branches varying from 0.13 to 0.18 of an 
inch. ; 

This very interesting and I might say prophetic species, 
demonstrates what I have only suspected heretofore. That is, 
the relationship of Pachydictya with the Cystodictyonidae. In 
fact, the genus lacks only the small ‘‘lip’’ to be a typical mem- 
ber of the family, and itis questionable whether this deficiency 
is of sufficient importance to exclude the genus. 

Formation and locality: Trenton group at Cannon Falls, 
Goodhue county, Minnesota, where it is associated with Phyl- 
lopora? corticosa, Ulrich, and Streptelasma corniculum, Hall. 

Register No. 5952. 


CREPIPORA IMPOLITA, »n. sp. 


Zoarium large, solid, irregularly ramose, or simply nodulated. 
Branches from 0.2 to 0.8 of an inch in diameter. Hight from 
two to four inches. ells large, and rather regularly arranged, 
eleven in the space of 0.2 inch. Wallsthin. Apertures direct, 


polygonal to sub-rhomboidal, with the lower margin very 


slightly elevated, and showing, in good specimens, the ends of 
the two vertical lamellae or teeth on the inside of the aper- 
ture. Interstitial cells, always few, usually absent. When 
present they are gathered ogether so as to form small 
“‘maculae.”’ 

In tangential sections the walls are seen to be thoroughly 
amalgamated, and the vertical lamellae or ‘‘teeth’’ usually 
represented by two spots on one side of the tube, that are of a 
conspicuously lighter color than other portions of the wall. 
In better sections their normal appearance may be observed. 
This is crescentic or horse-shoe-shaped, with the ends project- 
ing into the eell-cavity. 
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In longitudinal sections, the tubes are gently curved, appar- 
ently throughout their length, and crossed at remote intervals, 
by exceedingly thin, straight diaphragms. The walls seem to 
have been perforated by numerous connecting ‘‘foraminae”’ 
and are composed of rapidly alternating dark and lighter 
shades of sclerenchyma. 

The transverse section is very nearly like the tangential; 
proving that the branches are not divided into differentiated 
‘“‘mature’’ and ‘immature’ regions, but that the zoarium is 
really of the nature of massive or parasitic species. 

This very abundant species is readily distinguished from all 
the associated forms, by its irregular growth and large cells. 

Formation and locality: Trenton shales at Minneapolis, 
Lanesboro, and other localities in the state. 

Register Nos. 5958 to 5962. 


MONTICULIPORA GRANDIS, 0 sp. 


Zoarium irregularly massive and often tending to become 
sub-ramose. Cells polygonal, thin walled. Surface without 
monticules but exhibiting at intervals of 0.2 of an inch con- 
spicuous groups of large cells, that are often nearly twice the 
size of those of the ordinary dimensions. Hight or nine of the 
smaller occupy 0.1 inch; the average diameter of those in the 
groups is about 1-55th of an inch. , 

In vertical sections the tubes proceed to the surface in 
straight or curved lines according to the form of the zoarium. 
They are provided with thin walls, and usually two, more or 
less closely arranged series of cystoid diaphragms, one on each 
side of the tube, the intervening space being crossed by an 
equal number of straight diaphragms. | 

Tangential sections show that the cells are polygonal and 
thin-walled; the opening left by the cystoid diaphragms is 
large, ovate, or sub-circular, and while it is usually lateral in 
position, itis not infrequently central. The angles of junction 
of the cells are a little thickened, and there is some evidence to 
show that they contained very small spiniform tubuli. 

This fine species resembles in its growth the more irregular 
examples of M. laevis, Ulrich, from the Cincinnati group. The 
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cells of M. grandis, are however larger and the internal struct- 
ure quite different. | 

Formation and locality: Fragments of this species are rather. 
rare in the lower portion of the Trenton shales, at Minneapolis, 
Minn. The vertical range of the species is apparently not 
more than six or eight feet. 

Register No. 5969. 


HOMOTRYPA MINNESOTENSIS, n. sp. 


Zoarium ramose, branches cylindrical or sub-cylindrical, 
from two to four tenths of an inch in diameter, and branching 
at rather long intervals, that are rarely less than one and a 
half inches and often more than two inches. Surface smooth, 
no monticules having been observed in any of the numerous 
examples studied. Cells of conspicuously larger size than the 
average are collected into groups, of which the centers are 


about 0,13 of an inch apart. The cells composing the groups 


enlarge gradually, those near the middle being about twice as 
large as the ordinary cells occupying the intervening spaces. 
Center of groups often marked by a small sub-solid or pitted 
space. Ordinary cells polygonal, with thin walls, and, some- 
times, very oblique apertures; more commonly they are nearly 
direct, while in a few of the large specimens they are really so. 
About eleven of the smaller or ordinary cells occur in the space 
of 0.1 inch. 

Vertical sections show that the peripheral or ‘‘ mature” 
region is very narrow, that the tubes are long and vertical in 
the axial region, and that their course to the aperture forms 
a very gentle curve. The walls in the axial region are ex- 
tremely thin and wavy. Near the surface they are appreciably 
thickened. Diaphragms wanting in the axial region, but 
present in the peripheral portion of the tubes, where they 
recur at intervals of from one-fourth to one tube diameter. 
Along the upper wall is the characteristic series of cystoid 
diaphragms. The obliquity of the cell-apertures and the ex- 
treme brevity of the matured portion of the tubes, render the 
preparation of satisfactory tangential sections very difficult. 
The more successful ones show that the cell walls are compar: 
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atively thin, that a variable number of interstitial cells is im- 
terpolated among the ordinary zowcia, while here and there, 
somewhat obscure traces of the connecting foraminae may be 
detected. : 

Transverse sections show the greatly disproportionate devel- 
opment of the axial region as compared with the peripheral. 
‘They also show that in the axial region the tubes are provided 
with extremely thin walls, and that near the surface they are 
flattened and their size considerably reduced. 

This is a true species of Homotrypa, and is nearly related to 
H. obliqua, Ulrich, from the Cincinnati group of Ohio, but 
still closer in its affinity with an undescribed species occur- 
ring in the upper half of that formation. From the first, H. 
minnesotensis is distinguished by its smooth and sub-cylindrical 
branches, and other less obvious, differences. 

Formation and locality; Common in the Trenton shales at 
Minneapolis, St. Paul, Lanesboro, and other localities in the 
state. 

Register Nos. 5970 to 5975. 


HOMOTRYPA EXILIS, 2. sp. 


Zoarium ramose, branches slender, cylindrical, about 0.15 of an 
inch in diameter, and dividing at intervals of one inch or more. 


Entire hight of zoarium from one to three inches. Surface. 


smooth. Cells with rounded, direct apertures, and moderately 
thick walls. Ten or eleven of the ordinary size occur in the 
length of 0.1 inch. Groups of cells, slightly larger than the 


average, are present, but do not constitute a conspicuous feature. — 


Interstitial cells rather numerous, especially between the cells of 
the groups just mentioned. Diaphragms, wanting in the axial 
region, but present in the short, abruptly bent peripheral region, 
where the walls are also thickened, and a short series of cystoid 
diaphragms is developed. | 

At first I was inclined to regard this species as the young of 
H. minnesotensis. But this is evidently not the case, as the 
specimens have a more matured look than many much larger 
specimens of that species. The walls get thicker and the aper- 
tures more rounded than is the case in even the most matured 
examples of H. minnesotensis. 
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Formation and locality: Not uncommon in the lower portion 
of the Trenton shales at Minneapolis, Minn. 
Register No. 5976. 


HOMOTRYPA SUBRAMOSA, 2. sp. 


4 


Zoarium sub-ramose, branches sub-cylindriecal or slightly, flat- 
tened, with the upper extremities rounded and expanded.— 
Branches varying in diameter from 0.2 to 0.4 of an inch; appar- 
ently dividing but once or twice, the entire zoarium being rarely 
more than one inch and a half in hight. Surface without mon- 
ticules. Cells with moderately thin walls, and polygonal and 
direct apertures; nine or ten occupy the space of 0.l inch. At 
irregular intervals the surface presents inconspicuous clusters of 
cells that are slightly larger than the average. Well developed 
spiniform tubuli occur at most of the angles of junction between 
the cells. They constitute a marked feature on ail good specimens. 

Longitudinal sections show that the tubes proceed from the 
axial region to the outersurface in a gentle but gradually increas- 
ing curve; that at unequal intervals several parallel convex lines 
of diaphragms cross the branch; that between these the dia- 
phragms may be absent or scattered and infrequent; that the 
walls throughout the axial] region are thin and decidedly wavy; 
that they are moderately thickened in the peripheral or ‘‘ ma- 
ture ’’ region, and are there provided with a more or less closely 
arranged series of cystoid diaphragms, the extent of which, of 
course, depends entirely upon the age of the specimen. 

In tangential] sections the walls are moderately thin, the celle 
cavity is sub-angular, and exhibits usually at one side the cres- 
centic opening left by the cystoid diaphragms. The spiniform 
tubuli are large, and as the walls are comparatively thin, they 
are more striking than usual with species of the genus. 

This is not closely related to either of the preceding species, 
but finds its nearest allies in several undescribed species of Ohio 
and Kentucky. 

Formation and locality: Not common in the Trenton group at 
Minneola, Goodhue Co., Minn. 

Register No. 5980. 

6 
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HOMOTRYPA INSIGNIS, n. sp. 


Zoarium sub-ramose, from one to two inches in hight; branches 
sub-cylindrical or flattened, often lobate, or throwing off short 
branches, the distal extremities of which are concave. Diameter 
of branches varying from 0.15 to 0.30 of an inch. Surface 
smooth, without monticules. Cells with very thin walls, and 
shallow apertures. These two conditions conduce to give*the 
cell-apertures, especially those of the younger specimens, the 
appearance of being extremely oblique, when in fact they are 
but slightly so, and in old examples not at all. An explanation 
of this peculiarity is found in the fact that the cystoid diaphragms 
occur just beneath the top of the thin cell-walls, and the least 
wearing will remove the wall all around the cell excepting at the 
smal] posterior opening left by the cystaid diaphragms. Groups 
of cells of larger size than the average, occur at intervals of 
about 0.12 of aninch. Ten or eleven of the ordinary cells occupy 
0.1 inch. 


Tangential sections show that the walls are thin, that small — 


spiniform tubuli occupy many of the angles of junction, and that 
the sub-circular opening or tube left on the posterior side of the 
cell by the cystoid diaphragms, is comparatively small, and unless 
sharply defined, may be overlooked. | 

In vertical sections the tubes in the axial region are not pro- 
vided with diaphragms excepting in special zones, where they are 
numerous. In the peripheral region they are crowded, and 
although greatly resembling ordinary straight diaphragms, they 
are, nevertheless, of the nature of cystoid diaphragms. Their 
posterior portion is in most cases abruptly bent inward, but ata 
point so near the wall of the tube that it may be overlooked. 

The distinguishing features of this species are the thin walls, 
the shallowness of the cells at their apertures, and the large size 
and number of the cystoid diaphragms. Slightly worn examples 
are readily identified by the peculiar obliquity of the cell-aper- 
tures, which for the reasons given in the description, appear to 
be very small, the larger portion of the surface being ide 
seemingly by wall-substance. 

Formation and localily: Rather rare in the Trenton shales near 
Fountain and Lanesboro, in Fillmore Co., Minn. 

Register Nos. 5977 to 5979. 
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HOMOTRYPELLA, nov. gen. 


Zoaria somewhat irregularly 1amose, rarely frondescent; mon- 
ticules wanting; small maculae of interstitial cells usually 
present. Zocecia small, with moderately thick walls and cystoid 
diaphragms. Interstitial cells numerous, often completely isola- 
ting the true zocecia; diaphragms straight. Spiniform tubuli 
very numerous, of medium size, and frequently encroaching 
upon the visceral cavity of the zocecia. 

Type: 4H. instabilis, n. sp. 

The above characters are represented in at least six species now 
before me. They are all new to science with the exception of 
one, a description of which has been published by me under the 
name of Chaetetes grameliferus* It is a common species in the 
Trenton shaly limestones of Kentucky. Of the remaining five 
species, three occur in the Cincinnati group of Ohio, one in the 
same formation in Illinois, and the last in the Trenton shales 
of Minnesota. Judging from the aggregate of characters, the 
position of the genus is intermediate between Peronopora, Nich- 
olson, and Atactoporella, Ulrich, on the one side, and Homotrypa, 
Ulrich, on the other. The genus is also related to Leioclema and 
_ Batostomella, Ulrich, but differs in the tabulation of the zocecia. 


HOMOTRYPELLA INSTABILIS, n. sp. 


Zoarium ramose, branches rounded, sometimes irregularly 
nodular or lobate, and varying in size, some being slender and 
not more than 0.18 of an inch in diameter, while others are 
much heavier and in several instances exceed 0.3 inch in diameter. 
Superficial aspect of cells presenting a variety of appearances 
depending upon the age and preservation of the specimens. In 
well preserved younger examples the cells are comparatively 
thin-walled, subcircular, and surrounded by slightly smaller, an- 
gular, interstitial cells. When a little worn, and this is especi- 
ally the case in the larger specimens, the walls appear very thick, 
the cell-apertures, sub-circular or irregularly inflected, and the 
interstitial cells scarcely recognizable as such; or the visceral 
cavities of the latter are filled solid, and the observer is apt to 
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suppose that they are absent. In well preserved and fully 
matured examples the interstitial cells are again obscured by the 
spiniform tubuli. These are rather small but numerous, there 
being two or three to each cell. Small ‘‘maculae’’ of interstitial 
cells, usually appearing as non-poriferous smooth spots, may oc- 
cur at intervals of about 0.12 of aninch. Eleven or twelve of 
the true zocecia occupy 0.1 inch; the diameter of their apertures 
is about s}sth of an inch. 

In tangential sections the polygonal line of contact between 
the cells is nearly always sharply defined. The interstitial cells 
are numerous and of unequal size, though usually of much 
smaller size than the true zooecia. The walls of both kinds of 
cells are of equal thickness, the portion of same immediately 
surrounding the visceral cavity, being also of darker hue than 
beyond. Visceral cavity of true zoccia often sub-circular or 
ovate, but more commonly with an irregular outline, due to the 
encroachment of the conspicuous spiniform tubuli. These are 
nearly or quite as large as the interstitial cells, and differ from 
them only in having their central portion entirely filled by a 
dark deposit of sclerenchyma. Their number varies from one to 
three times that of the true zoccia. At unequal intervals the 
section presents small irregular aggregations of the interstitial 
cells. The cystoid diaphragms are not present in these sections 
excepting when they are prepared from very young examples or 
cut the zoarium at a deep level. 

In the axial region of a vertical section the walls of the tubes 
are thin and undulated, the diaphragms straight and remote, and 
the direction of the tubes, from their point of origin to where 
they enter the ‘‘ mature’ or peripheral region, forms an angle 
of about twenty degrees with the imaginary central axis of the 
branch. Inthe peripheral region this angle is gradually increased 
until the maximum of about seventy-five degrees is attained. At 
the same time the walls are much thickened, and the numerous 
interstitial ceils and spiniform tubuli are developed. The former 
are distinguished from the true zoccia by the fact that they are 
intersected by straight, complete diaphragms only, while the true 
zocecia have the superior wall lined in a portion of their length 
by a series of cystoid diaphragms. These structures number 
from eight to fifteen in each tube, and are developed only in the 
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region intervening between the fully matured peripheral and the 
immature axial region. Beyond them the diaphragms are 
crowded and essentially horizontal. In the interstitial tubes 
they are scarcely more crowded than in the true zoccia, and, 
especially in the outer portion, more or less obscured by scleren- 
chyma. 

lt is highly probable that the above description embraces more 
than one species. Both extremes in size present, besides some im- 
portant differences in internal structure. These have not been 
noted in the descriptions of the sections, the character of what 
I regard as the typical form alone being given. Until [ can give 
more time to the examination of the relative importance of the 
variations noticed, I have deemed it, in the meantime, advisable 
to describe them under one specific name. 

Formation and locality: Rather common in the Trenton shales, 


at Minneapolis and other localities in the state of Minnesota. 


Register Nos. 5025, 5981 and 5982. 


PRASOPORA SIMULATRIX, n. sp. 


Zoarium discoid when young, hemispheric or depressed sub- 
conical when adult; base more or less concave, and covered with 
a concentrically striated epitheca; upper surface celluliferous; 
hight of zoarium varying from one-fourth of an inch to two 
inches; diameter from one-half of an inch to four inches. 
Zocecia or true cells with sub-circular apertures, and compara- 
tively thin interspaces that are occupied by rather numerous 
small angular interstitial cells. Groups of cells of a slightly 
larger size than usual occur at intervals of 0.15 inch, measuring 
from center to center. Between these the interstitial cells are 
always more numerous than elsewhere, and not infrequently 
form a small ‘‘macula’’ in the central portion of the clusters. In 
the spaces between the ‘‘macule’’ the interstitial cells might be 
overlooked, although as shown by sections, they are really 
numerous. Diameter of apertures of one of the ordinary cells 
about 1-105th of an inch, while nine of the same occupy 0.1 


inch. 


In tangential sections the true zoccia are sub-circular, or 
more strictly speaking, polygonal, the walls very thin, and the 
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visceral chamber invariably intersected by the crescentic edge of 
the cystoid diaphragm. The opening left by the cystoid diaphragms 
is either lateral or sub-central, but more commonly the former. 
The zocecia are in contact only at limited points, and the inter- 
spaces between them are filled by the small interstitial cells. 
These are somewhat variable in number, and greatly so in size, 
but always decidedly angular. They are furthermore, collected 
at intervals into small sub-stellate groups or ‘“‘macule.’’ 

Vertical sections show that the cystoid diaphragms form a con- 
tinuous series on one or both sides of the tubes, according as 
they extend all around the circumference, or take in only a por- 
tion of the same, while an equal number of straight diaphragms 
crosses the remaining portion of the tube. The interstitial tubes 
are crossed by about twice as many simple horizontal diaphragms. 
The cell-walls throughout are very thin. 

This species in many respects closely resembles P. Selwyni, 
Nicholson, but they differ so decidedly in the internal structure 
that I must regard them as distinct. In the true, or what Dr. 
Nicholson calls the typical form of P. Selwyni, the cystoid 
diaphragms are isolated, and never form connected series as they 
do in P. simulatriz, P. graye, Nich., and Eth. jr., and a number 
of other species. A similar and even more marked isolation of 
the cystoid diaphragms pertains to P. oculata and P. affinis, 
described by Foord from the Trenton of Canada. None of the 
Canadian species of the genus, so far as known, occur in the 
Trenton rocks of Kentucky and Tennessee, nor in the equivalent 
strata of the northwest, and it is singular that all the American 
species have the cystoid diaphragms in more or less crowded con- 
tinuous rows, while in the Canadian species the isolated condition 
of these structures prevails. Nicholson’s’ variety hospitalis, of 
P. selwyni, is more nearly related to P. simulatrix, but differs in 
having spiniform tubuli, and an attached zoarium. But why P. 
hospitalis should be called a variety, is more than I can under- 
stand. The parasitic habit of growth, spiniform tubuli, and mode 
of tabulation distinguish it, at least specifically, from P. selwyni. 


Formation and locality: In the Trenton shales, but apparently — 


not common in any locality in the state. It has been found at 
Minneapolis, St. Paul, Lanesboro and Mantorville. In the shaly 
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limestones of the Trenton in Kentucky and Tennessee the species 
is exceedingly common, and grows to a larger size than the Min- 


nesota specimens. 
Register Nos. 4041, 5124, 5532, 5986 to 5988. 


PRASOPORA CONOIDEA, 2. sp. 


Zoarium depressed, conical; base rather deeply concave, and 
covered with a concentrically wrinkled epitheca; hight varying 
from 0.2 to 0.6 of an inch; diameter from 0.4 to 0.8 of an inch. 
Upper surface celluliferous and exhibiting, at intervals of 0.12 
inch, more or less prominent monticules, mainly occupied by 
groups of cells Jarger than the average. The summits usually 
appear to be sub-solid, but sections show that this portion of the 
monticules is occupied: by an aggregation of small interstitial 


cells. Zocia with sub-circular or polygonal apertures; ten of 


the ordinary size occur in the length of 0.1 inch. 

Both the vertical and tangential sections resemble those of P. 
simulatriz to a marked degree. In fact they are identical in all 
respects. excepting that the tangential section of P. conoidea 
shows a few spiniform tubuli, and usually fewer interstitial cells, 
though the macule between the groups of large cells are gener- 
ally of greater dimensions than we find them in such sections of 
P.simulatriz. As the differences in internal structure are so slight, | 
the external characters, such as the form of zoarium and monti- 


cules, must mainly be relied upon in distinguishing the two 


species. In nearly one hundred specimens of P. conoidea ex- 
amined, the small size, sub-conical form, more or less developed 
monticules, and concave base, are very persistent characters, 
and sufficient to distinguish specimens of the two species ata 
glance. | 

Formation and locality: At Oxford mills near Cannon Falls, 
Goodhue county, associated with Phyllopora? corticosa, Ulrich, 
Streptelasma corniculum, Hall, and Pachydictya conciliatriz, 
Ulrich. 

Register No. 3483. 


PRASOPORA CONTIGUA, n. sp. 


Zoarium hemispheric, base flat or slightly concave, usually one- 
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half or three-fourths of an inch in diameter, and rarely one inch 
or more; a single specimen, apparently belonging to this species, 
is, however, about four inches in diameter. Zocecia with thin 
walls and polygonal apertures; nine of the ordinary size occupy 
0.1 inch. Groups of cells of somewhat larger size than usual 
occur at intervals of 0.15 inch. Their diameter rarely exceeds 
vy of aninch. Interstitial cells scarcely detectable at the sur- 
face. 

Tangential sections show that the zocecia are polygonal, and 
thin-walled; that they are in contact excepting at their angles, 
where one or two small interstitial cells are wedged between 
them; that in the centre of the groups of large cells there is 
usually a small aggregation of the interstitial cells; and that a 
few spiniform tubuli are developed. The tubular opening left 
by the cystoid diaphragms is of medium size, and more often 
excentric than central in its position within the tube cavity. 

Vertical sections are remarkable mainly, because they exhibit a 
marked decrease in the number of interstitial cells, when com- 
pared with other species of the genus. 

The superficial aspect of the celluliferous surface of this species © 
is very much like that of species of Monotrypa, and toa less degree, 
also resembles that of Prasopora simulatrix. Still, after a little 
practice they are readily distinguished by the thinner cell-walls 
of P. contigua. Tangential sections will immediately prove their 
distinctness. The same species, very slightly modified, occurs in 
the Cincinnati group at Cincinnati, Ohio, about three hundred 
feet above the Ohio river. | 

Formation and locality: In the Trenton shales at localities in 
Goodhue and Dakota counties, 

Register Nos. 5801, 5989, 5534. 


DIPLOTRYPA INFIDA, n. sp. 


Zoarium discoid, sometimes approaching hemispherical. Base 
flat or slightly concave; hight from one to three tenths of an 
inch; diameter from one-half an inch to one inch. Zoccia 
varying in form from polygonal to sub-circular, the shape depend- 
ing upon the number and size of the interstitial cells, In some 
specimens these cells are almost certain to be overlooked, as the 
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zogecia are angular and seemingly in perfect contiguity. In 
others the interstitial cells are large and very obvious between 
the true zoccial apertures, which in these specimens are cir- 
cular. Atintervals of 0.15 inch, measuring from center to center, 
there are conspicuous clusters of zoccia of larger size than 
usual, the diameter of the apertures of the ordinary cells being 
only about 1-110th of an inch, while that of those forming the 
clusters varies from that size to 1-65th inch. Nine or ten of the 
ordinary zocecia occupy the space of 0.1 inch. 

Tangential sections vary somewhat in the appearance they 
present, according to the depth below the surface at which they 
divide the zoarium. When taken just below the surface of a 
specimen with angular zoccial apertures the interstitial cells, 
although numerous, are small and wedged in between the zoccia,, 
the walls of the latter being largely in contact with each other. 
Spiniform tubuli of moderate size are developed at most the 
points of junction between the zocecia. At a deeper level the 
zocecia are sub-circular, and from their shape alone are necessa- 
rily in contact with each other only at limited points. The 
interstitial cells are, moreover, much larger, and somewhat more © 
numerous than they are in the region just described. 

In vertical sections the tubes are everywhere perpendicular to. 
the basal epithecal membrane. Their walls are not excessively 
thin, being slightly thicker than is usual with species of the 
genus. The interstitial tubes are more conspicuous in the lower 
half of the section than in the upper where the true zoccia are 
often in contact. That condition is less frequent in the lower 
region. The diaphragms in the zoccia are numerous but ex- 
tremely variable, some being horizontal, some more or less 
oblique, while others are curved and overlapping, and occasionally 
present the appearance of short irregular series of cystoid dia- 
phragms. The diaphragms in the interstitial tubes are crowded 
and horizontal. The thick-walled spiniform tubuli are rather 
conspicuous in these sections. 

It is difficult to determine whether this species has more affinity 
with Prasopora or Diplotrypa. The only important character 
distinguishing the two genera is found in the cystoid diaphragms. 
These structures are not present in the typical spevies of Diplo- 
trypa, but in D. regularis, Foord, the diaphragms are usually 
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oblique and often curved, while D. infida goes but a step farther 


in having some of them overlap like cystoid diaphragms, In — 


tangential sections, however, the appearances presented are mere 
like those of Diplotrypa than Prasopora, the interstitial cells be- 
ing somewhat larger than is usual in the latter genus, and the 
very striking appearance of the cystoid diaphragms of Prasopora, 
when cut transversely, is either absent or occurs only here and 
there in isolated instances. So, while the species is undoubtedly 


intermediate between the two genera, the greater affinity seems 


still tu be with Diplotrypa. 

Formation and locality: In the Trenton shales of Goodhue and 
Fillmore counties. 

Register No. 59938. 


ASPIDOPORA PARASITICA, n. sp. 


Zoarium adhering to foreign bodies, upon which it forms thin 
sub-circular patches usually about one-half an inch in diameter, 
and from one to three hundredths of an inch in thickness. Ina 
few instances noticed, the shell upon which the zoarium had 
commenced its growth proved too small, and the under side of 
the colony, where it projects beyond the encrusted body, is cov- 
ered by a faintly wrinkled epitheca. Zocecia with oval or cir- 
cular apertures, moderately thin walls, and a regular arrangement 
in curved series around groups of cells larger than usual; about 


ten of the cells in the spaces between the ‘‘clusters’’ occar in 0.1 © 


inch. Interstitial cells numerous, but, asa rule, they are obscure — 


at the surface and readily overlooked. Spiniform tubuli rather 
numerous and recognizable at the surface of all well preserved 
examples. 


Vertical sections show the extreme tenuity of the zoarium.. 


The zoccia are at first somewhat prostrate, but they soon bend 
upward and open at the surface with direct apertures. One large 
cystoid diaphragm is, apparently always present at the bottom 
of the cell, and I do not doubt that with age, a short series of 
them is developed. The interstitial tubes expand very rapidly 
above their point of origin, which is just above the basal or 
epithecal membrane. They are crossed by from five to ten close- 
set horizontal diaphragms. 
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In tangential sections the zoccia are sub-circular or oval, and 
in contact with each other at two, three, or four points, the sub- 
rhomboidal or irregular spaces intervening being occupied by 
the interstitial cells. Walls of zocwcia thin. Spiniform tubuli 
of moderate size occur at nearly all the points of contact between 
the zoccia. : 

The parasitic habit of the species distin Sbivhes it from all other 
species of the genus known to me. Otherwise it is closely allied 
to both A. newberryi, (Prasopora newberryi, Nicholson) and A. 
calycula (Diplotrypa calycula, Nicholson), from the Cincinnati 
group of Ohio. I know of no associated species mam ge os re- 
sembling it to require a close comparison. 

Formation and locality: Not uncommon in the Trenton shales 
at Minneapolis, St. Paul and other localities in the state of Min- 
nesota 

Register Nos. 5994, 5995. 


AMPLEXOPORA WINCHELLT, ». sp. 


Zoarium irregularly ramose; branches cylindrical, but oftene) 
more or less flattened, and varying in diameter from 0.2 to 0.35 
of an inch. Entire hight of zoarium, apparently, not more 
than two inches. Monticules are absent, though, now and then, 
the surface is very slightly undulating. The cells are small, 
thick-walled, of nearly equal size, rather irregular in their ar- 
rangement, and when well preserved the walls show at the angles 
of junction the elevated points of the spiniform tubuli. Inter- 
stitial cells sparingly developed, or wanting. On an average 
nine cells occupy 0.l inch. 

In longitudinal sections the tubes in the ‘‘immature’’ or axial 
region are thin-walled, and crossed by complete diaphragms from 
one to three tube diameters distant from each other. In the 
peripheral or ‘‘mature’’ region they bend outward rather abruptly, 
and proceed directly to the surface. As they enter this region 
their walls become much thickened; in some sections this thick- 
ening of the walls is extreme. As usual, the diaphragms are 
also more numerous, often crowded, and not infrequently exhibit 
a tendency to coalesce with each other. | 

Tangential sections exhibit considerable variation in the thick- 
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ness of the cell walls. This variability.is due, apparently, to the 
different ages of the specimens sectioned. In the younger exam- 
ples the thickness of the walls equals about one third of the 
diameter of the cell-cavity, while in very old specimens the cavity 
may be reduced by additional deposits of sclerenchyma to a 
diameter equaling scarcely more than one-third the thickness of 
tke walls. The boundary line between adjoining cells is dis- 
tinctly defined by a dark line. Each of the angles, and often 
points between them, are occupied by a spiniform tubulus of 
medium size. When in a good state of preservation the central 
lucid spot of the spiniform tubuli is seen to be larger than usual 
with species of this genus. 

In some respects this species is related to the A. canadensis, 
described by Foord from the Black River and Trenton forma- 
tions of Canada. But the branches of that species are much 
larger, while the thickness of the cell walls does not approach 
that observed in matured examples of A. winchelli. They also 
differ in the tabulation and direction of the tubes, as well as in 
the size and number ot the spiniform tubuli. Associated with 
this is a common species having all the characters, save one, 
ascribed to A. superba, Foord. In the Trenton rocks of Canada 
the surface of that species presents small monticules. These are ~ 
wanting in the Minnesota specimens, but as the presence or ab- 
sence of monticules, especially in the genus Amplexopora, is of 
small importance, I think I am justified in regarding them as 
specifically identical with the Canadian specimens. The larger 
cells and more robust zoarium of A. superba, readily distinguish 
that species from A. winchelli. 

The specific name is given in honor of Prof. N. H. Winchell, 
the accomplished chief of the survey. 

Formation and locality: Common in the Trenton shales at 
Minneapolis, Minn. 

Register Nos. 5999 to 6001. 


BATOSTOMA FERTILIS, n. sp. 


Zoarium large, varying from ramose to sub-frondescent, or 
palmate; branches usually more or less compressed, and varying 
in thickness from 0.2 to 0.4 inch; width of same, from 0.3 inch 
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to 1.2 inches; hight, so far as observed, not exceeding 2.5 inches. 
Cell-apertures varying from polygonal to circular, according to the 
thickness of the walls, and the size and number of the inter- 
stitial cells. In some specimens having sub-circular cells and 
the apertures surrounded by a slight rim, the interstitial cells 
are very numerous in the depressed inter-zocecial spaces. This 
condition is, however, not common, yet in no instance have I 
found it difficult to recognize the interstitial cells, as they are 
more or less numerous in all the specimens. Spiniform tubuli 
numerous but very small, and only rarely presenting their 
superficial terminations. At intervals of about 0.12 inch, the 
surface usually presents small sub-stellate maculae, around which 
the zooecia are generally somewhat larger than usual. Seven or 
eight cells of the ordinary size occupy 0.1 inch. 

' In vertical sections the tubes have thin, and somewhat irreg- 
ularly fluctuating walls in the axial region of the zoarium. 
They proceed toward the surface in a gentle curve, and as they 
near the same, their walls become appreciably thickened, but 
never to any great extent. ‘The interstitial tubes are abruptly 
developed, and constricted at the points where they are crossed 
by the diaphragms. These occur at but slightly shorter intervals 
than those in the peripheral regions of the true zocecia, where 
they are separated by distances equaling from one-third to one 
tube diameter. In the axial region the diaphragms are either 
very remote, or more commonly, are entirely absent. 

Several tangential sections show that the zowcia are always 
more or less angular; that they have thin walls, and often are in 
contact with each other on all sides, but usually more or less 
separated by angular interstitial cells; that the interstitial cells 
are especially developed, both in size and number, at rhythmical 
* intervals corresponding to the small ‘‘ maculae’’ observed at the 
surface; and that the spiniform tubuli, though numerous, are 
small and only faintly defined, so that, unless searched for, they 
may be overlooked. 

This species is not closely related to either of the other species 
of the genus now known from the Trenton formation of Min- 
nesota. Both B. ottawaensis, Foord, and B. irrasa, Ulrich, have, 
when matured, very thick-walled cells, while those of B. fertilis, 
are, except in rare instances, comparatively thin-walled. Their 
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internal characters are too distinct to require comparison. A. 
more closely allied species occurs in the upper beds of the 
Cincinnati group of Ohio, and another in the Utica slate*of 
Canada, and the equivalent formation in Kentucky. As no 
descriptions of these species have yet been made public, it would 
be useless to institute comparisons. 

Formation and locality: Abundant in the lower half of the 
Trenton shales at. Minneapolis and other localities. 


BATOSTOMA IRRASA, n. sp. 


Zoarium, consisting of small, sub-cylindrical or compressed, 
and frequently divided branches, usually less, rarely a little more, 
than 0.3 inch in their greatest diameter. Cells with polygonal 
apertures and thin walls when young, and with smaller, oval or 
sub-circular apertures, and thick walls in the fully matured 
examples; seven or eight occur in the length of 0.1inch. The 
spaces between the cell-apertures appear solid in the mature 
specimens, but in some of the younger examples, with also 
angular zocecial apertures, a variable number of irregularly 
shaped interstitial cells may be recognized. Spiniform tubuli 
numerous, two or more to each cell; they are large and constitute 
a conspicuous external feature of mature examples. In such 
specimens, certain small sub-stellate, smooth spots are most 
distinct. 

Vertical sections show that the tubes have thin and irregular 
fluctuating walls in the axial region, but less thin than usual; 
that in this region they are crossed by remote complete dia- 
phragms; that near the surface the diaphragms are nearly 
straight, but often incomplete and less than a tube diameter 
apart; that their course from the point of origin to their 
apertures forms a nearly equally curved line; that their walls be- 
come but slightly thickened until just below the surface, where the 
apertures are contracted by a deposit of sclerenchyma, and many 
of the walls separate to make room for some very short inter- 
stitial tubes or cells, the latter are usually filled by a secondary 
deposit. 

The matured region being very shallow, it is difficult to prepare 


STATE GEOLOGIST. 95 


satisfactory tangential sections. A very good one shows that 
the cells just below the surface have thick ring-like walls, that. 
their form is oval or sub-circular, and that they may be in 
contact or separated by very irregular and unequal interstitial 
cells, which have been more or less completely filled by an 
homogeneous deposit of light-colored sclerenchyma. The spini- 
form tubuli are numerous, and, as is usual in this genus, have 
the central cavity large and distinct. Where the section cuts. 
the zoarium at a deeper level we observe that the cells were 
angular and mainly in contact with each other, the interstitial 
cells being as yet small; while the spiniform tubuli are hardly 
perceptible. 

This very neat species is quite distinct from any heretofore des- 
cribed. In having a few incomplete diaphragms it resembles B. 
ottawaensis, Foord, but otherwise they are quite different. In 
size of zoarium it approaches B. implicata, Nicholson, but the 
cell walls are not inflected by the spiniform tubuli as in that 
species, nor do they resemble each other in their vertical sections. 

Formation and locality: In the lower portion of the Trenton 
shales at Minneapolis, Minn. In the excavation for the St. Paul 
and Northern Pacific bridge pier on the eastern bluff of the river, 
these layers were exposed and many interesting bryozoa were ob- 
tained from them. Of these Pachydictya foliata, Stictoporella 
angularis, and S. frondifera occur on the same slabs of shale with 
Batostoma irrasa. 


CALLOPORA UNDULATA, 2. sp. 


Zoarium ramose, branches small, slender, about 0.12 of an inch 
in diameter, and dividing dichotomously at intervals of about 0.4 
inch or more. Surface with rounded monticules, that usually 
coalesce laterally and form, more or less complete, transverse 
ridges, five in 0.4 of aninch. In some specimens the monticules 
are separate, while in a few they are almost obsolete. Zocecia 
with moderately thin walls, and sub-angular apertures. Intersti- 
tial cells comparatively few, very small, readily overlooked. 
Zocecial apertures nearly equal in size over all portions of the 
surface; nine occur in the space of 0.1 inch. . 

In tangential sections the zowcia are oval or sub-angular, the 
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walls of moderate thickness, and preserving the original line of 
junction between adjoining cells. Interstitial cells though small, 
are yet larger and more numerous than one is led to believe from 
an examination of the exterior. Nearly all the angles of june- 
tion between the true zoccia are occupied by them. 

Vertical sections present no marked differences from other 
‘species of the genus. In fact the species of Callopora are remark- 
ably persistent in their internal structure, and the points mainly 
to be relied upon in distinguishing the species are external. As 
usual the tubes are closely tabulated for a short distance above 
their point of origin in the axial region of the zoarium. Subse- 
quently the diaphragms are remote, andit is only just below their 
apertures that they are again numerously developed. The inter- 
stitial tubes are short and closely tabulated. The tube walls are 
-some what thinner throughout the zoarium than is usual. 

Transverse sections present the characteristic features of the 
genus. In the axial region the zowcia are of two sizes, the larger 
being sub-circular or polygonal, and, from their shape, in contact 
‘with each other only at limited points. The intervening spaces 
are occupied by more angular cells in every stage of development 
so far as size is concerned. At the periphery the tubes are cut 
longitudinally. Here the walls are of moderate thickness, and 


divided in the center by a dark line. But few interstitial cells 


are to be seen in this style of section. 

The rounded, transverse ridges or annulations will distinguish 
this species from any other form of the genus described. -When 
these are, as is sometimes the case, but faintly developed, care 
must be taken in distinguishing it from a small undescribed 
species of Monotrypella, occuring in the same beds. 

Formation and locality: Not uncommon in the Trenton shales 
at Minneapolis Minn. ; 


CALLOPORA INCONTROVERSA, 2. sp. 


Zoarium ramose; branches smooth, sub-cylindrical, from 0,18 
to 0.30 of an inch in diameter, and dichotomously divided at 
intervals of about 0.5 inch. Zocecia with oval or sub-cireular, 
rarely polygonal apertures, and rather thin walls. Small groups 
of slightly larger size than the average are occasionally present. 
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These are never conspicuous and occur at irregular intervals. 
Hight or nine of the usual size occupy 0.1 inch. Some of the — 
apertures .preserve the opercula. The central perforatiun is 
larger than usual and surrounded by a distinct rim. Interstitial 
cells generally numerous, but varying somewhat in distribution 
and number in different specimens. 

‘Tangential sections show that the zoecia are nearly circular 
or broadly elliptical, that their walls are of moderate, but some- 
what variable thickness, and that, usually, they are in contact 
with each other at as many points as their rounded form will 
admit. The interspaces are occupied by the interstitial cells. 
At unequal intervals a few of the latter form small irregular 
groups. The true zocecia in the immediate vicinity of these 
groups are also of somewhat larger size than the average. 

In vertical sections the tubes form a gradual but rather short 
curve to the surface. The tabulation and appearance of the 
proximal ends of the true zocecia, are so much like that of the 
interstitial tubes that it is reasonable to believe that their 
functions were also alike. From the point of origin till it has 
attained nearly its mature size, the tube is crossed by twelve or 


_ more closely and regularly arranged diaphragms; when suddenly 


they cease. Near the surface they again become numerous but 
irregular, while in the intervening portion they occur only at 
remote intervals, or are entirely absent. 

When in a good state of preservation, even small fragments 
of this species are readily recognized by the characters above 
described. In the worn condition they may be confounded with 
an associated species of Homotrypa. Sections will, of course, 
immediately distinguish them. 

Formation and locality: Rather rare in the Trenton shales at 
Minneapolis, Minn. 


TREMATOPORA PRIMIGENIA, n. sp. 


Zoarium ramose; branches sub-cylindrical or compressed, from 
0 06 to 0.12 of an inch in diameter, and dichotomously divided 
at intervals of 0.2 inch or more; the attached basal expansion is 
comparatively large, and usually supports several branches; 
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entire hight of branches apparently not exceeding one inch. 
Superficial aspect of zocecia varying with age. In the younger 
examples the apertures are oblique, with only the posterior bor- 
der elevated, and the interstitial spaces of less width than the 
diameter of the apertures. With age the apertures become some- 
what smaller, sub-circular, and more direct, and the peristome or 
rim nearly equally elevated all around, while the interstitial 
spaces are widened, till in some examples they are equal) to twice the 
diameter of the zocecial orifice. Most specimens present irregular 
spots or macule, where the zoccia are of larger size than usual 
and separated by wide interspaces. In some the macule form 
circumscribed, seemingly solid, spots, thus furnishing a conspic- 


uous feature to the surface; while, on the other hand, in a few, — 


otherwise typical examples, only traces of them can be detected. 
On the whole, therefore, the arrangement of the zocecia is irreg- 
ular. Diameter of apertures varying from stjth to 45th of an 


inch. From ten to fourteen occupy the length of 0.1 inch, but 


twelve is the prevailing number. As usual with species of the 
genus, the oritices of the interstitial cells are closed by a mem- 
brane. Sections prove them to be numerous, and that they more 
or less completely isolate the zocecia. Spiniform tubuli very 
small and generally worn away. 

Sections present the usual characters of the genus as restricted 
by me.* In the final report on the paleontology of the state, 
they will be fully described and illustrated. In this communica- 
tion it will suffice to state that all the essential characters of 
Trematopora are represented. ! ; 

The large basal expansion, small branches, rounded cell aper- 
tures, and the somewhat depressed, wide, and smooth interstitial 
spaces, and ‘‘macule,” are the distinguishing features of the 
species. 

Formation and locality: Common at Minneapolis and other 
localities of the state, in the Trenton shales. 

Register Nos. 6010, 6011. 


TREMATOPORA ORNATA, 0. sp. 


The zoarium of this species, in its growth and general appear- 


* Jour. Cin. Soc. Nat. Hist., vol. vi, p. 257. 
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ances, so closely resembles that of J’. primigenia, that a detailed 
description will scarcely be deemed necessary. They differ as 
follows: The zowcia of J’, ornata are more closely, as well as 
more regularly arranged, the interstitial spaces narrower and 
more depressed, and the ‘‘macule’’ absent. When in a good 
state of preservation, the elevated border around the apertures is 
surrounded by a closely arranged series of granules or blunt 
spines, which impart a very ornamenta] appearance to the mag- 
nified surface, A variable number of somewhat larger spines 
also occurs in the interstitial spaces. The greater development of 
the spines is the most obvious and important difference, and 
when preserved, should distinguish the two species immediately. 

I am not entirely satisfied that the generic affinities of the 
species have been correctly determined. Future investigations 
may prove it to belong to Bythopora, Miller. 

Formation and locality: Rather rare. Associated with the 
much more abundant primigenia, at Minneapolis, Minn. 


BYTHOPORA HERRICKT, n. sp. 


Zoarium ramose, less than two inches in hight; branches slen- 
der, cylindrical, from 0.03 to 0.10 of an inch in diameter, and 
divided dichotomously at intervals varying from 0.3 to 0.5 of an 
inch. Zoccia arranged in somewhat irregular longitudinal 
series, with thick walls, narrow and very oblique apertures, the 
- upper end of same being drawn out and shallow. Interspaces or 
_ walls sometimes channeled, or with elongate shallow pits. Meas-. 
ured longitudinally about seven cell-apertures occur in 0.1 inch; 
transversely eight rows occupy 0.05 inch. Spiniform tubuli 
small, few, and but rarely preserved. 

The internal structure of the species has not been determined 
satisfactorily, being obscured, or entirely destroyed by crystal- 
lization. Still the superficial characters of the cells are so much 
like those of B. fruticosa, Miller, the type of the genus, that I 
feel no hesitancy in referring the Minnesota specimens to the 
same genus. When in a good state of preservation, B. herricki 
can not be confounded with any of the associated species, the 
extremely narrow cell-apertures being quite distinctive. The 
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branches are, besides, more slender and cylindrical than those of 
Trematopora primigenia and T’. ornata. : 
Formation and locality: Fragments of this species are quite 
common in the Trenton shales of St. Paul and Minneapolis, 
Minn. 
Register Nos. 6012, 6013. 


MONOTRYPELLA MULTITABULATA, n. sp. 


Zoarium consisting of irregularly divided, cylindrical or slightly * 


compressed branches, varying in diameter from 0.15 to 0.4 of an 
inch. Surface usually presenting more or less elevated monticules, 
at intervals of 0.1 inch, measuring from center to center. In 
the Minnesota specimens the monticules are often absent, and 


instead, we find groups of cells of larger size than ordinary. 


Zocecia polygonal, eight or nine in the space of 0.1 inch; walls 
rather thin. Interstitial cells not to be detected at the surface. 
Spiniform tubuli wanting. , 

In tangential sections the zoccia are seen to be regularly 
polygonal, in contact at all points of their circumference, and 
provided with only moderately thickened walls. Further, each 
is separated from the other by a distinct boundary line, which is 
often conspicuously thickened where three or more cells come in 


contact, so as to resemble spiniform tubuli. Here and there — 


occurs a small cell whose nature is doubtful. They are most 
probably abortive or young, though they may prove to be inter- 
stitial. | 

Vertical sections show that the tubes are provided with an 
excessive number of diaphragms. In the axial region these 
structures recur at intervals varying from one to three tube- 
diameters, while in the peripheral portions of the tubes they are 
extremely crowded. Many of the diaphragms in this region are 


slightly curved, and they often join with one another. The | 


duplex character of the walls is preserved throughout the 
‘‘mature’’ region, where they are also appreciably thicker than 
in the axialregion. Ina few instances the section passes through 
some small tubes, which present the usual appearance of inter- 
stitial tubes. 
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The dettisniohige bitare of the species is found in the 
extremely numerous diaphragms. The thin polygonal cells, and 
absence of spiniform tubuli, will separate it from the associated 
-ramose bryozoa. 

Formation and Lid This is a common species in the 
Trenton formation of Kentucky. It also occurs rather abund- 
antly in the shales at Minneapolis, Lanesboro, and other localities 
in the state. : 
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REMARKS UPON THE NAMES CHEIROCRINUS AND 
CALCEOCRINUS, WITH DESCRIPTIONS OF 
THREE NEW GENERIC TERMS 
AND ONE NEW SPECIES. 


BY E. 0. ULRICH, 


In 1860, in the thirteenth report of the 1egents of the N. Y. 
State University, Prof. James Hall proposed the generic name 
Cheirocrinus for a very anomalous group of paleozoic crinoids. 
Unfortunately this name had already been proposed in 1856, for 
a genus of cystideans by Eichwald*, and in 1859 Saltert applied 
the same name to a species apparently congeneric with the 
species defined by Hall. The subject is complicated still further 
by the fact that in 1852 Hallt applied the name Calceocrinus to 
some triangular crinoidal plates, now supposed to be the basal 
piece of acrinoid belonging to the same group as those subse- 
quently referred by the same author to Cheirocrinus. So far as 
I have been able to ascertain, this supposition has not yet been 
verified, and rests solely upon the resemblance first suggested by 
Shumard. Admitting the resemblance, [ would still protest 
against the use of Calceocrinus instead of Cheirocrinus, for the 
following reasons: (1) According to modern rules of nomencla- 
ture, Calceocrinus cannot be regarded as an established genus, 
since it was not founded upon a named nor described species. 
(2) The triangular plates so designated may belong to any one 
of at least three distinct generic groups, and as these basal pieces 
are so nearly alike in all, it is quite impossible to determine from 


*Bullet, Soc. Nat. Moscon, p. 69. 
+Siluria, 3d edit., p. 535. 
tPal. N. Y., vol. II, p. 352. 
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the description and figure, for which of the groups the name 
would be entitled to stand, in case the first objection is ruled out. 
After a careful examination and comparison of the various 
species of this peculiar family of crinoids now known, I have 
come to the conclusion that they fall naturally into three distinct 
and easily distinguished groups. These are separated by such 
well-marked and constant characters that I feel justified in 
regarding them as of generic importance. Had I found it 
possible to determine to which, if any, of these three genera the 
original specimens of Calceocrinus belong, I would have been 
willing to overlook the objections raised against the use of that 
name. Being, however, unable to do so, I am obliged to ignore 
it, when dealing with species whose characters are sufficiently 
known to make their generic affinities clear, while I would 
suggest that the name be used temporarily for the reception of 
such species as are too little known to admit of unquestioned 
classification, and yet are unequivocal members of the family. 
The classification proposed is briefly defined as follows: 


CREMACRINID®, ». fam. 


Natural position of body and arms drooping. Basal plate sub- 
triangular, composed of several anchylosed pieces, and articula- 
ting with the body-plates in such a manner as to allow of more 
or less movement. Columns attached to the lower angle of the 
basal piece. Plates of body unsymmetrical, consisting on the 
dorsal side of two large dorso-lateral pieces, and two often much 
smaller central plates; on the ventral side of three generally com- 
pletely anchylosed pieces which form an arch adapted to the 
shape of the movable basal piece. Arms unequal, but developed 
symmetrically on each side of a centro-dorsal arm, usually much 
the strongest. Ventral tube long; its supporting plates rest 
upon the ventral arch. 


— 
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(Figs. 1, 2 and 3.) 
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Fig. 1. Diagram showing structure of body and arms of Cremacrinus punctatus, 0. ie et sp. 
Fig. 2. Diagram oe structure of Deltacrinus. n. gen. 4 
Fig. 3. - “s Halysiocrinus, n. gen. 4 
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CREMACRINUS, n. gen. 
Cheirocrinus, Hall, (non Eichwald.) 


Base composed of four anchylosed pieces which together form a 
sub-triangular or semi-elliptical plate, and to the lower angle of 
which the round column is attached. Body above the base com- 
posed of seven plates, four on the dorsal and three on the ventral 


side. The dorsal plates are separated from the basal piece by a 


large number of minute plates, seeming to have been imbedded 
in an articulating ligament. The lower centro-dorsal plate is 
more or less narrow and separates the two dorso-lateral plates. 
The upper central plate varies in form from sub-triangular to 
transversly oblong-subquadrate, and rests upon the lower central, 
and the upper sloping faces of the dorso-lateral pieces. The lat- 
ter are much larger than the central plates, higher than wide, 
subquadrate or sub-rhomboidal in outline, and curved in their 
upper half around toward the ventral side. The outer margin of 
each is concave and articulates with one of the sub-ovate lateral 


_ pieces of the ventral side. These two pieces incline toward each 


other, and with the central piece of this side form an arch that 
corresponds in outline with the lower margin of the basal plate. 
The central piece is larger than the sub-oval lateral pieces, wider 
above than below, and four-sided or hexagonal. It supports a 
series of large but rapidly diminishing plates that form the pos- 


terior side of a long and slender ventral tube. The dorsal arm is 


strong and simple, and rests upon the upper central piece of the 
body. The first piece of each of the two lateral rays is supported 
by the upper side of the dorso-lateral plates. The second piece is 
axillary and supports two equal arms, which are more or less 
divided above, the divisions being, however, apparently always 
unequal. 

Type: C. punctatus, n. sp. 


Cremacrinus punctatus, n. sp. 


Body small, compressed antero-posteriorly. Basal piece sub- 
triangular, nearly three times as wide as high, straight along the 


upper margin, faintly convex on the lower sides, and pointed at 


the lateral extremities. It is composed of four unequal and 
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completely anchylosed pieces; the combined outline of the two 
small upper pieces, which are separated by an impressed central 
suture, is about parallel with that of the whole piece. The col- 
umn is small and round, and attached to the slightly truncated 
lower end. The space between the basal piece and the dorsal 
plates is filled by numerous small and irregularly distributed 
plates. The body above the base is comparatively short, about 
0.4 inch wide at a point near the middle of the lower half, 0.3 
inch at the top, and about 0.2 inch high. 

The durso-lateral plates are sub-quadrate in outline, with all the 
margins excepting the upper one slightly curved; the upper half 
is deflected back toward the ventral side. The convex lower 
centro-dorsal plate extends nearly to the top of the dorso-lateral 
pieces, is slightly concave on each side, and strongly so below, 
where the two sides are drawn down into spine-like prulongations;. 
the lower and inner angle of the dorso lateral plates is similarly 
prolonged, so that the basal line of these plates forms a sigmoid 
curve. The lower centro-dorsal plate is about 0.1 inch wide 
below, very slightly narrower above, and about twice as long. 
The upper centro-dorsal piece is nearly twice as wide as the 
lower p'ece, upon which, and the short sloping upper sides of the 
dorso-lateral plates it rests. It is twice as wide as high, trans- 
versely oblong in outline, rather prominent, and apparently, not 
anchylosed to the other plates of the body. The ventral arch 
consists of three plates, a sub-triangular central, and one smaller” 
tumid sub-oval plate on each side. Resting on the central piece 
is the first of a series that supports the long ventral tube. The 
first and second pieces of this series are large and strongly 
convex, but the following ones are considerably smaller. 

Dorsal arm strong, sub-cylindrical, apparently simple, and 
composed of pieces that are about as long as wide, and of which 
six occur in 0.5 inch. The first piece tapers upward and is of 
the same hight as the succeeding ones. Lateral arms two, one — 
-on each side, not as strong as the dorsal ray. The first radial 
rests upon the upper sloping side of the dorso-lateral plate, and 
is twice as wide as high. The second is slightly higher, pen- 
tagonal, and supports two equal divisions of the ray. Beyond 
this the arms do not bifurcate, but each second piece throws off 
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a long slender armlet. These occur alternately on each side of 
the arm, and give it a slightly zigzag appearance. The arm- 
pieces are rounded, about as high as wide, and provided with a 
deep ambulacral furrow within. Entire length of arms at least 
two inches. 

Surface of all the plates covered with rather large and deep 
punctae, just visible to the unaided eye. 

The punctate surface will: distinguish this species from the 
other forms referred to this genus. The centro-dorsal pieces, 
(especially the lower,) are also large, and the body shorter than 
in those species. I have seen specimens of a species with sim- 
ilarly punctate plates, from the Trenton limestone at Dixon, III. 
In that species, however, the dorsal arm is much smaller than 
the lateral ones, while the form of the body and its plates is 
quite different from those of C. punctatus. 

The fine specimen from which the above description is drawn, 


was discovered by Mr. Frank C. Shenahon, and very generously 


presented by him 40 the author, in whose cabinet it now is. 
Formation and locality: Trenton shales, at Finn’s Glen, near 
Minneapolis, Minn. 


DELTACRINUS, n gen. 


Basal piece triangular, composed of several anchylosed pieces. 
Dorsal side of body above the base composed of four more or less 
firmly united plates. The lower central plate is triangular and 
entirely separated from the upper triangular piece by the large 
lateral plates which unite along the central line. Plates of ventral 
side not determined. Dorsal arm strong, simple ordivided. The 
first piece is thelargest and rests upon the upper centro-dorsal 
plate. The lateral arms are two on each side. The outer one is the 
strongest, and divides into two equal rays on the second piece. 
The first plate of the smaller inner arm is cuneate below and 
rests upon the inner lateral sloping face of the first radial of the 
outer arm. | 

Column round, attached to the lower and inner portion of the 


_ basal piece. 


Type: Chetrocrinus clarus, Hall, Hamilton gr. 
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HALYSIOCRINUS, n. gen. 


In the formation of the dorsal side of the calyx, this genus is 
precisely Deltacrinus. The only difference of importance so far 
detected is found in the number of arms. In Cremacrinus we 
have three primary radials, and in Deltacrinus five, while the 
species for which the above generic term is proposed have eleven,* 
one large central arm on the dorsal side, and ten smaller ones, 
the first pieces of which project abruptly outward, and extend in 
a curved series, transversely around the ventral side. Their 
inner ends articulate with the ventral arch. All the arms may 
bifurcate one or more times, 

Column round, attached to the slightly truncated lower ex- 
tremity of the sub-triangular basal piece. 

Type: Cheirocrinus dactylus, Hall, Burlington limestone. 

Aside from Calceocrinus, the first notice of American species 
of this family of crinoids is found in the 13th Regents Report 


already referred to, in which Hall defines the preoccupied name. 


Cheirocrinus, with the following species: C¥chrysalis, Niagara 
er., C. ventricosus and C. dactylus, Burlington gr., C. tunicatus 
and C. nodosus from the Keokuk gr. He also proposed C. 
lamellosus, but until the species for which it is proposed is better 
described, I am not inclined to recognize the name.t He gives 
figures of C. chrysalis, C. dactylus and C. tunicatus. In the 
15th Regents Report, N. Y., for 1862, he defines and illustrates 
C. clarus from the Hamilton gr., and in 1863, in the Trans. 
Alb. Inst., vol, iv, C. stigmatus is described from the Niagara 
gr. at Waldron, Ind. Shumard describes C. perplexus in 1866, 
in the Trans. St. Louis Acad. Sci., from strata, supposed to be 
equivalent tothe Keokuk limestone. In 1869, Meek and Worthen 
describe C. wachsmuthi and C. bradleyi in the Proc. Acad. Nat. 
Sci., Phil., the former from the Burlington limestone, the latter 
from the Keokuk group. Both these species are redescribed and 
illustrated in vol. vy, Geol. Sur., Ill. In 1875, (Geol. Sur., lll., 
vol. vi) Worthen describes and figures the body of a Devonian 


*So far asthe means at hand will admit the determination of this point, all the species 
referred to the genus, appeur to have had eleven arms. The number of lateral and ventral 
arms might, however, be found to vary in different species. 

+ Hall’s description reads us follows: “ Body unknown. Arms with strong inhinttiak 
extensions at the joints. Burlington limestone.” 
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species under the name of Calceocrinus? barrisi. In 1882, Ring- 
ueberg describes and illustrates, (Jour. Cin. Sdc. Nat. Hist., 
vol. v,) Calceocrinus radiculus from the Niagara gr. In the 
35th Reg. Rep., N. Y., Walcott illustrates and describes Calceo- 
crinus barrandei from the Trenton gr. So far as known to me 
there are only two other species described from American rocks 
belonging to the Cremacrinidae. These ‘are the Heterocrinus 
inaequalis and H. articulosus of Billings from the Trenton rocks 
of Canada, and described and figured by that author in 1859, in 
the Can. Org. Rem., Decade iv. Of the sixteen species above 
enumerated, C. ventricosus, Hall, C. perplexus, Shumard, C. 
barrisi, Worthen and H. articulosus, Billings, are too little. 


known to make their reference to any of the three groups. 


proposed certain, and I leave them in the dubious genus Calceo- 
crinus, where they have been placed by Mr. 8. A. Miller.* The 
last is most probably founded upon one of the lateral arms of a 
Cremacrinus, while the others may belong either to Deltacrinus: 
or Halysiocrinus. The twelve species remaining divide up as. 
follows: | 

C. chrysalis, Hall, C. inaequalis, Billings, C. barrandei, 
Walcott, and C. radiculus, Ringueberg, agree with Cremacrinus: 
punctatus, Ulrich, in having three primary radials, and the 
dorso-lateral plates entirely separated by the central pieces. In 
C. barrandei and C. radiculus the lower centro-dorsal plate is. 
narrow-wedged shaped, and almost pointed above where it artic- 
ulates with the upper central piece. This plate is wider in C.. 
punctatus than it is in any of the other species here referred to 
Cremacrinus, but the separation of the large dorso-lateral plates 
is nevertheless complete in all. This character and the limited 
number of primary radials are the distinguishing features of the. 
genus. All the species are Silurian. 

The proposed genus Deltacrinus will inelude C. clarus, Hall, 
the type species, C. stigmatus, Hall, C, bradleyi, M. & W., and 
very likely C. tunicatus, Hall. These species all agree in having 
the dorso-lateral plates join along the central line of the body. 
The lower centro-dorsal plate is wide and depressed triangular, 
the form being quite different from that of the equivalent piece: 


*Amer. Pal. Foss., p. 72 and 73. ~ 
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in Cremacrinus. The form of the upper central plate resembles 
“the lower in every particular, excepting that the lateral angles 
are usually obtuse. The arms are known of C. clarus and C. 
bradleyi only, but Hall’s figures of Calceocrinus stigmatus in the 
28th Reg. Rep. N. Y., show the articulating scars for the first 
arm pieces very distinctly and leave little room to doubt that the 
arms of that species are like those of C. clarus. In this species 
the arms are primarily five, consisting of the large centro-dorsal 
one, which may be divided once or remain simple throughout, 
one somewhat smaller lateral arm on each side, and between each 
of these and the dorsal arm, one still smaller, and differing from 
the lateral arms, whose second piece is axillary and supports two 
equal divisions of the ray, in remaining simple throughout, or, 
at any rate, for a longer distance. These medio-lateral arms are 
further peculiar because their first piece rests mainly upon the 
side of the first radial of the lateral arms. Aside from them the 
arms of Deltacrinus do not differ from those of Cremacrinus. 
They furnish, therefore, one of the principal differences between 
the two genera. 

There are at least three American species that have the 
characters ascribed to Halysiocrinus. These are the C. dactylus 
and C. nodosus, Hall, and the C. wachsmuthi, M. & W., the first 
and last from the Burlington limestone, and the second from the 
Keokuk gr. Beside these the Cheirocrinus gothlandicus of 
Angelin, is an unquestionable member of the genus, and Prof. 
A. H. Worthen will illustrate in the forthcoming vol. viii, of 
the Ill. Geol. Sur., two specimens from the Keokuk, which 
resemble the C. nodosus, but may prove specifically distinct. In 
the cunstruction of the body, and in the possession of a strong 
dorsal arm, these species do not differ from Deltacrinus. The 
lateral arms, however, differ conspicuously from all the species 
of both Cremacrinus aud Deltacrinus, in being much more 
numerous, sub-equal and in extending completely around the 
ventral side. The primary piece of the first of these lateral 
arms, and a portion of the first piece of the second, rest upon 
the upper side of the dorso-lateral plate, while the primary pieces 
of the remaining six ventral arms project abruptly outward, and 
their inner surfaces or ends articulate with the anchylosed 
ventral arch. The ventral arms give to these crinoids a very 
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different appearance from that presented by the more simple 
species of Cremacrinus and Deltacrinus. In my opinion they 
constitute an important deviation from the types of those 
genera, and fully warrant generic separation. The range of the 
genus is from the upper Silurian, (H. gothlandicus, Ang. sp.,) to 
the Keokuk group. The Devonian formation is, however, not 
represented, the other species of the genus known being all from 
sub-carboniferous deposits. 

According to the classification here proposed, the species dis- 
cussed will be arranged as follows: 


CREMACRINIDAE, n. fam. 
CREMACRINUS, n. gen. 


. punctatus, Ulrich. Trenton group. (type of cid ) 
. inaequalis, Billings. ‘‘ dy 

. barrandei, Walcott. ‘“‘ i 

. radiculus, Ringueberg Niagara, gr. 

. chrysalis, Hall. 
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DELTACRINUS, n. gen. 


. Clarus, Hall. Hamilton gr. (Type of genus.) 
. stigmatus, Hall. Niagara er. : 

. bradleyi, Meek and Worthen, Keokuk gr. 

.? tunicatus, Hall. 
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HALYSIOCRINUS, n. gen. 
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1. dactylus, Hall, Burlington gr. (Type of genus.) 
. wachsmuthi, M. & W. Burlington gr. 

. nodosus, Hall, Keokuk gr. 

. gothlandicus, Angelin, Upper Silurian. 


eo FS 


CALCEOCRINUS? Hall. 


. articulosus, Billings, Trenton gr. 
. barrisi, Worthen, Hamilton gr. 
. ventricosus, Hall, Burlington limestone. 
. perplexus, Shumard, Keokuk gr. 
8 
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CONCHOLOGICAL NOTES. 


BY U.S. GRANT. 


A number of shells from various parts of the state have been 
collected by the geological and natural history survey at different 
times, but no attempt has been made to obtain a series of speci- 
mens ilustrating the molluscan fauna of the state. The shells 
thus obtained were unpacked and classified during the last sum- 
mer. They are mostly bivalves and are all ‘‘dead,”’ thus furnish- 
ing only a few good museum specimens, but giving a number of 
localities. Last summer one week was spent by the writer ia 
collecting in the vicinity of Minneapolis; a few species were 
added to the collection already obtained, but no thorough search 
was made; if more time could have been used a much larger 
number of species probably would have been found. Hennepin 
county does not seem to be a good locality for land forms and 
very few were obtained. There are now some eighty species in 
the University Museum. ; 

The writer wishes to obtain for the survey as many specimens 
as possible representing different localities. Any shells, even the 
most common, will be gladly received, and there are quite a 
number of duplicates to exchange with those who desire. Any 
of our lakes will furnish several species, and on the muddy banks 
and sand-bars of the rivers can be found large numbers of fresh- 
water clams. At low water the sand-bars will in some places be 
almost covered with dead shells; the live ones will be found in 
muddy more commonly than in sandy bottoms. As an example 
of the abundance of fresh-water mollusks in this state, it can be 
said that thirty species were found in the Minnesota river at Ft. 
Snelling, and very likely more could have been procured by far- 
ther search. It is probable that other rivers of the state can 
furnish as large a number of species as the Minnesota. 
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In the following an attempt has been made to give the species 
so far collected, and the localities, especially those most widely 
separated. All species and localities can be referred to specimens 
in the University collection or in that of the writer. It is hoped 
that more interest may be taken in the shells of the state and 
that the survey may be aided in acquiring a complete series of 
the mollusks of Minnesota. 

The survey is indebted to the kindness of professor R. Ells- 
worth Call for the classification of most of the Unionide. 
Descriptions of all of this family could not be easily obtained, 
and even if the necessary books were handy, the aid of a special- 
ist would be needed in the classification of this family. Prof. 
Call has also kindly helped in the verification of some of the 
gasteropoda. 


LAMELLIBRANCHIATA. 
Family UNIONIDZA., 


Anodonta corpulenta, Cooper—Five or six specimens were ob- 
tained in the Minnesota river at Ft. Snelling; only one of them 
was adult; this approaches A. grandis in size, but is much higher 
in proportion to its length than is A. grandis; this specimen is 
4 inches high and 5% in length. 1496. (These numbers refer to 
the Zoological Register of the museum.) 

Anodonta edentula, Say.—Red river, Wilkin county, and Min- 
nesota river at Granite Falls. This shell is heavier in proportion 
to its size than any of our other species of this genus. 1441, 1548. 

Anodonta ferussaciana, Lea.—Only one specimen has been col- 
lected and this was found in the Rum river at Anoka;eit measures 
14 inches in length and 13 in hight. 1511. 

Anodonta grandis, Say.—Rollingstone creek, Minnesota City, 
and Zumbro river, Wabasha county. This is the largest species 
of the genus found in Minnesota; it will probably be found;quite 
commonly in some localities. 1589, 1590. 

Anodonta imbecilis, Say.—Very abundant in the Minnesota 
river at Ft. Snelling; a very pretty fragile shell with bright 
green epidermis, sometimes having faint darker green{radiations; 
the largest specimens found are nearly 27 inches long. 1497. 

Margaritana complanata, Barnes.—One young shell was found 
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in the Minnesota river at Ft. Snelling. This species grows to 


be very large, sometimes measuring over 17 inches in circum- ’ 


ference, and not more than 2 inches in width. 1498. 

Margaritana confragosa, Say.—This peculiar species has been 
found only in the Minnesota river at Ft. Snelling; two young 
specimens were procured and one very fine adult, which is 44 
inches long and 34 inches high. This locality is believed to be 
the most northern from which the shell has been reported, and 
the first time from Minnesota. 1493. 

Margaritana marginata, Say.—Found in the Minnesota river 
at Granite Falls, and the Mississippi at Ft. Snelling; no full 
grown specimens are yet in the museum. 154v. 

Margaritana rugosa, Barnes—Only one specimen is in the mus- 
eum; this is about one third grown and was found in the Min- 
nesota river at Granite Falls. ‘I'he posterior end of this species 
has a number of peculiar folds that are more distinct near the 
top of the shell; the nacre is usually of a delicate cream-color. 
1541. , 

Unio esopus, Green.—Common in the Mississippi river, Dres- 
bach, Winona county. This shell is characterized by a single 
row of elongated tubercles on each valve extending from the 
umbone to the lower margin; these tubercles are more in number 
and not so conspicuous as those on U. cornutus. 1480. 


Unio alatus, Say.—Red river, Wilkin county; Mississippi river, 


Winona county; lake Pepin; common in the Minnesota river at 


Granite Falls and at Ft. Snelling. Three alate species of this 


~ genus have been found in the state, alatus, levissimus, and gracilis; 
the first two have a red nacre and are of nearly the same size, but 
the first is a much heavier shell and has stronger teeth; U. gracilis 
is smaller than the others, the epidermis is much lighter in color 
and is rayed with green, and the red nacre is generally confined 
to the dorsal portion of the shell. These three species oceur 
quite commonly in the Minnesota river at Ft. Snelling, but more 
specimens of the last were procured than of the others. 1436, 
1472, 1495, 1542. 

Unio anodontoides, Lea. —Very abundant in the Minnesota river 
at Ft. Snelling. A pretty, long, salmon-colored shell; the epi- 
dermis has a number of dark rays, but sometimes the rays are 
nearly obsolete. 1505. 
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Unio cornutus, Barnes.—Lake Pepin; Mississippi river, Wino- 
na county; Minnesota river, Ft. Snelling. This species has not 
been found very abundantly, but is quite common in Lake Pepin; 
it is easily recognized by a row of large tubercles on each valve; 
they extend from the umbone to the lower margin and the largest 
are raised about a quarter of an inch from the surface of the 


shell. (See U. esopus.) 1430, 1481, 1506. 


Unio ebenus, Lea.—Very abundant in the Mississippi river at 
Dresbach, Winona county, but has not been found elsewhere. 
1484. 

Unio elegans, Lea.—Only one specimen is in the museum, and 
this came from the Minnesota river at Ft. Snelling. A very 
pretty shell with numerous radiations. 1500. 

Unio ellipsis, Leax—Common in the Mississippi river at Dres- 
bach, Winona county. 1482. 

Unio gibbosus, Barnes.—Minnesota river at Ft. Snelling; not 
common. This species is similar in shape to U. rectus, but can 
be distinguished from it by the coarser undulations on the um- 
bones and by the heavier lateral teeth. The nacre is usually 
red. 1504. 

Unio gracilis, Barnes.—Abundant in the Minnesota river at 
Ft. Snelling. This shell is oblong and quite fragile and has a 
light-olive epidermis. The largest specimens obtained are 4} 
inches long. (See U. alatus.) 1499. ; 

Unio graniferous, Lea.—One dead shell was found in the Mis- 
sissippi river at Ft. Snelling. 1533. | 

Unio Lacrymosus, Lea.—T wo specimens arein the museum; one 
from the Red river, Wilkin county, and the other from the Min- 
nesota river, Ft. Snelling. The latter is 28 by 24 in. 1485, 


1518. 


Unio levissimus, Lea.—Common in the Minnesota river at Ft. 
Snelling. The shell is very thin and has a shining epidermis. 
(See U.alatus.) 1494. 

Unio ligamentinus, Lamarck. Lake Pepin; Mississippi river, 
Winona county; common in the Minnesota river at Granite 
Falls. The specimens from Winona county are very heavy: the 
largest is 5 inches long. 1477, 1545. 

Unio luteolus, Lamarck.—Mississippi river, Brainerd; lake 
Minnewaska, Pope county; White Bear lake; Minnehaha creek, 
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Hennepin county; Red river, Wilkin county; Mississippi river, 
Winona county; Rollingstone creek, Minnesota city; lake Min- 
netonka; Minnesota river, Ft. Snelling; Mississippi river, Anoka 
county; Rum river, Anoka. This is our most common species 
and is usually found very abundantly. It is extremely variable. 
Those found in the lakes in the vicinity of Minneapolis are quite 
small, fragile, and much eroded, and the radiations are nearly 
obsolete. The heaviest and largest yet found are from Ft. 
Snelling; some of these are 5 inches long. The young shells are 
very beautifully rayed with green. 1423, 1425, 1434, 1448, 1454, 
1474, 1485, 1491, 1502, 1509, 1512, 1569. 

Unio metanerous, Rafinesque.—Mississippi river, Dresbach, Wi- 
nona county; Minnesota and Mississippi rivers, Ft. Snelling; 
rather common in Lake Pepin. This shell has a large ridge ex- 
tending from the umbones to the basal posterior margin. 1476. 

Unio occidens, Lea.—Rather common in the Mississippi river 
at Dresbach, Winona county. 1478. 

Unio parvus, Barnes.—About a dozen specimens were found 
in the Minnesota river at Fort Snelling; the largest is less than 
an inch long. This is the smallest species of the genus yet found 
in the state. 1508. 

Unio plicatus, Le Sueur.—Mississippi river, Dresbach, Winona 
county; Minnesota river at Ft. Snelling and Granite Falls; Lake 
Pepin. Rather common in these localities. (See U. undulatus.) 
1473, 1517, 1546. 

Unio rectus, Lamarck.—Mississippi river, Brainerd; Red river, 
Wilkin county; Rum river, Anoka county; Minnesota river, 
Granite Falls; Mississippi river, Winona county. This species 
is common and in some places abundant. It is a long straight 
shell; some of the adults are 53 in. long and 2} high. (See U. 
gibbosus.) 1422, 1433, 1503, 1546. 

Unio rubiginosus, Lea. —One specimen from the Red river, Wil- 
kin county, is in the museum. 1437. 

Unio securis, Lea. —Lake Pepin; Mississippi and Minnesota 


rivers at Ft. Snelling. Not common, a very pretty straw-colored 


shell with fine radiations and dark blotches, which are arranged 
in rews from the umbones to the lower margins. 1516. 

Unio solidus, Lea.x—One specimen was found in the Mississippi 
river at Ft. Snelling. 1513. 
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Unio trigonus, Lea.—Common in lake Pepin andin the Minne- 
sota river at Ft. Snelling. The largest specimens are 24 inches by 
2. 1521. 

Unio tuberculatus, Barnes.—Minnesota river at Granite Falls 
and at Ft. Snelling! Mississippi river, Dresbach, Winona county. 
This species has not been found to be very common in the locali- 
ties named. Almost the entire shell, except the posterior por- 
tion, is covered with small tubercles. The largest specimen is 5 
inches long and 23 high. 1514, 1543, 1588. 

Unio undulatus, Barnes.—Common in the Red river, Wilkin 
county. This shell resembles U. plicatus, but is much thinner; 
it will probably be found to be rather common. The posterior 
half of the shell is covered with undulations that run from the 
umbones obliquely to the lower and posterior margins; these un- 
dulations also exist on U. plicatus. 1442. 

Unio ventricosus, Barnes.—Mississippi river, Brainerd; Red 
river, Wilkin county; Rum river, Anoka county; Minnesota 
river at Granite Falls and Ft. Snelling. This is a very common 
species and widely distributed. The specimens from the Rum 
river are dark-colored and beautifully rayed with green, while 
those from the Red river are straw-colored and the radiations are 
nearly obsolete. 1424, 1439, 1510, 1515, 1544. 

Unio zigzag, Lea.—Rather common in the Minnesota river at 
Ft. Snelling; the largest specimen is 1 inch long and }} high. 
This is a very pretty little shell beautifully marked with dark- 
green. 1501. 
CORBICULAD. 


Spherium occidentale, Prime.—This species has been found only 
at Minneapolis, and is not at all common. This family contains 
quite small bivalves; those found in Minnesota are usually less 


| than half an inch long. 146. 


Spherium partumeium, Say.—Found only at Minneapolis. 1566. 

Spherium rhomboideum, Say.—Cnly one specimen in the mus- 
eum; this came from lake Bertram, Wright county. 1565. 

Spherium striatinum, Lamarck.—This species is so far found 
to be the most common of the genus in this state; it is very 
common in Minnehaha creek; Minnesota river at Ft. Snelling; 
and Mississippi and Rum rivers, Anoka county; two specimens 
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were obtained in lake Bertram, Wright county. This species 
varies considerably in size, color and thickness; one of the speci- 
mens from Wright county is much the largest in the museum; 
it measures $ inch in length. 1537, 1538, 1564. 

Spherium transversum, Haldeman.—Common in the Minnesota 
river at Ft. Snelling. This is the smallest bivalve yet found in 
the state, being only .15 inch long. 1520. 


GASTEROPODA. 
HELICID™., 


Hyalina arborea, Say—Quite common in the vicinity of Minne- 
apolis; found associated with Patula striatella. It is a pretty 
shining little shell, measuring about ;4; of an inch in diameter. 
1459, | 

Helicodiscus lineatus, Say.—Rather commou in Hennepin 
county. This is a small flat shell with one or two small white 
teeth within the mouth. 1488. | 

Patula alternata, Say.—Common in Hennepin county; under 
stones on Nicollet isiand this shell is very abundant. This 
is our only large Helix that has reddish-brown blotches on the 
epidermis; adult specimens are inch in diameter. 1482. 

Patula striatella, Anthony.—This is the most abundant land 
shell in Hennepin county. It is found in almost every damp 
place under chips and logs; some of the larger specimens are .23 
inch in diameter. The surface of the shell is covered with ribs. 
1534. | 

Strobila labyrinthica, Say.—Rather common in Hennepin 
county. Most of the specimens collected are ‘‘dead’’ shells. 
1455. 

Stenotrema monodon, Rackett.—T wo specimens have been found 
on the University campus; the largest is .385 inch in diameter. | 
This is a brown shell and quite thick for its size; there is a long 
narrow white tooth on the inside edge of the mouth. 1461. 

Mesodon multilineata, Say.—Found near White Bear lake; 
common in the vicinity of Minneapolis. This shell is readily 
distinguished from all others of the family in this state by its 
size and by the numerous revolving reddish-brown lines. Two 
specimens were found entirely lacking the revolving lines. This 
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species can be found crawling about on the ground in damp 
woods. 1449, 1466. : 

Vallonia pulchella, Muller.—Found very abundantly under logs 
on one corner of the University campus, but has not been found 
elsewhere. This is a small white shell, almost transparent, and 
the lip is thick and quite broad. The largest specimens are a 
little more than ,', inch in diameter. 1469. 

Cionella subcylindrica, Linneus.—About twenty specimens 
have been found near Minneapolis. This is one of our prettiest 
land shells; the epidermis is shining light-brown, and there is a 
reddish line on the lip. The shell is .26 inch long and .08 in 
diameter. 1470. 

Succinea obliqua, Say.—Only collected at Minneapolis, where it 
has so far been found to be rather rare. This species and 
the next are Very pretty delicate shells; sometimes they are 
found in great numbers on the under sides of the leaves of 
large weeds. This shell varies from amber-colored to pale, yel- 
lowish-green; sometimes the apex has a slight tinge of red, 
but no specimens in the museum are thus colored. It is the lar- 
gest shell of this genus found in Minnesota; the largest specimen 
collected is over three fourths of an inch long. 1467. 


Succinea ovalis, Gould.—F ound as yet only in Hennepin county, 
not so rare as the preceding, but still not common. It is much 
more elongated and delicate than S. obliqua, and has a more 
beautiful amber color. This shell is found on the borders of 
streams and ponds in damp shady places. The largest shell of 
this species in the museum is 7°; of an inch long. 1468. 


AURICULID2. 


Carychium exiguum, Say.—The smallest shell yet found in the 
state; it measures only .07 in. in length and .03 in diameter. 
This shell has been mistaken many times for a shell belonging 
to the genus Pupa, but the animal is very different. It is found 
in damp places under logs, chips, etc. It has been collected only 
on the University campus, where, after more than three hours 
patient and diligent search, less than a dozen specimens were 
found. The shell is white and very thin, and there is a small 
tooth on the body-wall of the aperture. No other species of this 
family is found far away from the sea coast. 1568. 
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LIMN EID. 


Limneea stagnalis, Linneus.—Found at Minneapolis; lake Min- 


newaska, Pope county; White Bear lake; lake Bertram, Wright 


county; Minnesota river at Granite Falls and Ft. Snelling; and 
in the vicinity of Rainy river. This is one of the shells that is. 
found in the northern parts of both Europe and America. It is 
rather fragile for so large a shell; some individuals found at 


Minneapolis are twoinches long. This shell isa common species 


and, where it occurs, is generally found in large numbers. The 
animal is nearly black and can be easily pulled out of the shell. 
1427, 1431, 1446, 1450, 1507, 1550. 

Bulimnea megasoma, Say.—A fine shell and rather heavy, with 
chestnut-brown within the aperture and sometimes having green: 
stripes on the larger whorls. Two specimens from Knife lake, 
on the northern state boundary, are in the museum. ; 

Limnophysa refleca, Say.—Found in the lakes about Minne- 
apolis; also at White Bear lake and Lake City. This shell is 
_very long and slim, sometimes measuring 1,°; inches in length 
and 5®,in diameter. 1444, 1455, 1456. 


Limnophysa caperata, Say.—Abundant in the vicinity of Min- 


neapolis, but no specimens have been received from other parts 

of the state. Running arcund the shell are numerous fine lines. 

which can be seen with the aid of a pocket lens. 1581. 
Lymnophysa palustris, Muller.—Found in Lake Minnetonka. 


This is another form that is common to both Europe and Amer- 


ica. It is very variable and has a large synomony. The shells 
found in lake Minnetonka correspond to L. elodes, Say. 

Physa gyrina, Say.—Minneapolis; Rum river, Anoka; Missis- 
sippi river at Anoka and Ft. Snelling. Very common and in 
some places abundant. —Specimens vary from dark-brown to light-. 
brown. 1452, 1576, 1577, 1578. 

Physa heterostropha, Say.—Cedar lake, Minneapolis; Minne- 


haha creek; Mississippi river at Anoka and Ft. Snelling. This. 


is much prettier and more abundant than the preceding species. 


The specimens collected are rathersmall. 1457, 1463, 1522, 1539. 


Bulinus hypnorum, Linneeus.—Common in one pond near Min- 
neapolis, but has not been found elsewhere. This is a fragile, 
shining, dark-brown shell. The animal is black. This species 
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is found in Europe and America. The largest specimens are ¢ 
inch long and 3°; inch in diameter. 1465. | | 
Planorbella campanulata, Say.—Lake Minnetonka; White 


’ Bear lake; Minneapolis; Wright county. A very common shell 


abundant in some places. Some specimens from Wright county 
are nearly # of an inch in diameter. 1429, 1447, 1462, 1464, 1489, 
1552, 1574, 1592. ; 

Helisoma bicarinatus, Say.—Minneapolis; lake Minnewaska, 
Pope county; Wright county. Common but not so much so as. 
the preceding species. One specimen is over ? of an inch in di- 
ameter; but this shell does not usually grow to be so large. 
1428, 1453, 1553, 1591. 

Helisoma trivolvis, Say.—Minnesota river at Granite Falls and 
Ft. Snelling; Minneapolis; White Bear lake; along the northern 
boundary. Very common. The specimens found in one pond 
near Minneapolis are extremely black; large shells from Ramsey 
county are over an inch in diameter. This species varies greatly 
in size. 1448, 1451, 1549, 1554, 1570, 1571, 1572, 1573. 

Gyraulus deflectus, Say.—Very common in the lakes about 


- Minneapolis; also found in lake Bertram, Wright county. This 


is a small flat species with the aperture bent down below the 
centre of the shell—whence the name. The largest specimens. 
are ,°, inch in diameter, and about ,4; inch high. 1575, 1582. 


~ VALVATID 4. 


Valvata tricarinata, Say.—Very common in the lakes of Wright 
and Hennepin counties. This shell is easily distinguished by its 
three raised revolving lines, one on the upper edge of the whorl, 
one on the lower, one on the base. The largest specimen in the 
museum is from Buffalo lake, Wright county, and is nearly a 
quarter of an inch in diameter. This species and the preceding 
are found clinging to the plants in the shallow water of our lakes. 
1460, 1555, 1593. 


VIVIPARID &.: 
Vivipara intertexta, Say.—This shell seems to be very common 
in White Bear lake, but has not been found elsewhere. Itis the 
only species of this genus found as yet in Minnesota. 1445. 


Melantho decisa, Say.—Binney gives both M. subsolida, Auth. 
and rufa, Hald. as synonyms of this species; the latter has been. 
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found common in the Rum river, Anoka county, the former is 
‘common in the Minnesota river at Ft. Snelling, and abundant in 
the Mississippi river at Minneapolis. The Pregl specimens are 
about 14 inches high and $ in diameter. 

Lioplax subcarinata, Say.—Rather common in ths Minnesota 
river at Ft. Snelling and found associated with the preceding 
species. No large individuals were found. The specimens vary 
from sharply carinated ones to those with no appreciable carinez. 
1486. 


RISSOID 242. 


Bythinella obtusa, Lea.k—Common in the Minnesota river at Ft. 
Snelling, but not found elsewhere. This and the three following 
species are found in the mud on the banks of rivers; they can be 
collected by getting a sieve full of the mud and then washing it 
-out with water; sometimes quite a quantity of shells will be left 
in the sieve. This species is about .14 inch long. 1535. 

Somatogyrus subglobosus, Say.—Abundant in the Minnesota 
river at Ft. Snelling. No specimens from any other locality are 
in the museum. The shell is rather thin and when cleaned is of 
a light horn-color, sometimes with a reddish tinge on the apex. 
The largest specimens are .22 inch high and .19 in diameter. 
1471. ) 

Amnicola cincinnatensis, Anthony.—Common in the Minnesota 
river at Ft. Snelling and the Rum river, Anoka County. This 
‘species is thicker and larger than the following. One specimen 
from the Rum River is a quarter of an inch long. 1584, 1585. 

Amnicola porata, Say.—Common in the Minnesota river at Ft. 
Snelling, and in the lakes near Minneapolis. This shell is quite 
thin and nearly transparent. 1556, 1587. 


STREPOMATID_ZE. 


Pleurocera subulare, Lea. —This is the only species of this fam- 
ily yet found by the survey in Minnesota. It is very common in 
the Minnesota river at Ft. Snelling, and in the Mississippi and 
Rum rivers, Anoka county. Specimens from the Minnesota riv- 
er are smaller than the others and the shell is not sothick; those 
found in the Rum river are very large, old, and much eroded; 
several are over finch long. 1531, 1532, 1583. . 
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ARCH EZ OLOGICAL SPECIMENS REGISTERED IN 


THE GENERAL MUSEUM IN 18865. 


131. Stone implement found in digging the foundation of 
Hanover College, Jefferson county, Ind., on the Ohio river 
bluff. By purchase at the New Orleans industrial and cotton 
centennial exposition, from—Powers, 1885. 

132. Stone implement from southern Indiana, near r the Ohio 
river. By purchase from Powers, 1885. 

133. Stone implement from southern Indiana, near the Ohio 
river. By purchase from Powers, 1885. 

134. Stone implement from southern Indiana, near the Ohio 
river bluff. By purchase from Powers, 1885. 

135. Stone implement from Austin, Scott county, Ind. By 
purchase from Powers, 1885. 

136. Stone implement from southern Indiana, near the Ohio 


" yiver. By purchase from Powers, 1885. 


137. Stone implement from southern Indiana, near the Ohio 
river. By purchase from Powers, 1885. ; 

138. Stone implement from southern Indiana, near the Ohio 
river. By purchase from Powers, 1885. 

139. Stone implement froin southern Indiana, near the Ohio 
river. By purchase from Powers, 1885. 

140. Stone implement from Chickamauga creek, near the 
battle ground, Tenn. By purchase from Powers, 1885. 

141. Stone pestle from southern Indiana, near the Ohio river. 
By purchase from Powers, 1885. 

142. Stone pestle from southern Indiana, near the Ohio river. 
By purchase from Powers, 1865. 

143. Stone pestle from southern Indiana, near the Ohio river. 
By purchase from Powers, 1885. 

144. Stone implement from southern Indiana, near the Ohio 
river. By purchase from Powers, 1885, 
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145. Four stone axes from southern Indiana, near the Ohio 
river. By purchase from Powers, 1885. 

146. Two stone disks dug from a mound in Charleston, Mo. 
Found with a skeleton. By purchase from Powers, 1885. 


147. Chert implement dug from a mound at Charleston, Mo. — 


By purchase from Powers, 1885. 

148. Chert spear-head from Charleston, Mo. By snichans 
from Powers in 1885. 

149. Stone disk from top of Lookout mountain, Ala. By 
purchase from Powers, 1885. 

150. Stone disk from southern Indiana, near the Ohio river. 
By purchase from Powers, 1885. 

151. Stone implements (three) from Doty’s mill on Big creek, 
Jennings tp., Scott county, Ind. By purchase from Powers, 
1885. 

152. Chert spear-head. Near Lexington, Scott county, Ind. 
By purchase from Powers, 1885. 

158. Large chert hoe. Mississippi river, Ballard county, Ky. 
By purchase from Powers, 1885. 

154. Fourteen chert implements out of a nest of 23 pieces, 
all standing edgewise, plowed up on the farm of Hon. Wm. H. 


English, Lexington, Scott county, Ind. By purchase from | 


Powers, 1885. 

155. Three scrapers from southern Indiana, near the Ohio 
river. By purchase from Powers, 1885. 

156. Three chert scrapers from southern Indiana, near the 
Ohio river. By purchase from Powers, 1885. 

157. Twochert knives from southern Indiana, near the Ohio 
river. By purchase from Powers, 1855. 

158. Fifteen chert arrow-heads from southern Indiana, near 
the Ohio river. By purchase from Powers, 1885. 

159. Fourteen chert arrow-heads from southern Indiana, near 
the Ohio river. By purchase from Powers, 1885. 

160. Fifteen chert arrow-heads from southern Indiana, near 
the Ohio river. By purchase from Powers, 1885. 

161. Ten chert arrow-heads from southern Indiana, near the 
Ohio river. By purchase from Powers, 1885. 

162. Eight chert arrow-heads from southern Indiana, near 
the Ohio river. By purchase from Powers, 1885. 
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163. Eight rough chert implements from southern Indiana, 
near the Ohio river. By purchase from Powers, 1885. 

164. Twelve chert arrow-heads from southern Indiana, near 
the Ohio river. By purchase from Powers, 1885. 

165. Two chert knives from southern Indiana, near the Ohio 
river. By purchase from Powers, 1885. 

166. One chert knife from southern Indiana, near the Ohio 
river. By purchase from Powers, 1885. 

167. One chert knife from southern Indiana, near the Ohio 
river. By purchase from Powers, 1885. 

168. Five chert knives from southern Indiana, near the Ohio 
river. By purchase from Powers, 1885. 

169. Chert implement from southern Indiana, near the Ohio 
river. By purchase from Powers, 1885. 

170. Hight chert chisels from southern Indiana, near the Ohio 


‘river. By purchase from Powers, 1885. 
171. Hight chert drills from southern Indiana, near the Ohio 


river. By purchase from Powers, 1885. 

172. Fourteen chert arrow-heads from southern Indiana, near 
the Ohio river. By purchase from Powers, 1885. 

173. Eleven chert knives from southern Indiana, near the 
Ohio river. By purchase from Powers, 1885. 

174. Hight chert arrow-heads from southern Indiana, near 
the Ohio river. By purchase from Powers, 1885. 

175. Four chert knives from southern Indiana, near the Ohio 
river. By purchase from Powers, 1885. 

176. Nine chert arrow-heads from southern Indiana, near the 
Ohio river. By purchase from Powers, 1885. 

177. Eleven chert knives from southern Indiana, near the 
Ohio river. By purchase from Powers, 1885. 

178. Two chert implements from southern Indiana, near the 
Ohio river. By purchase from Powers, 1885. 


179. Hight chert implements from southern Indiana, near. 


the Ohio river. By purchase from Powers, 1885. 

180. Catlinite goblet. Pipestone City, Minn. By purchase, 
1885. 
-181. Catlinite goblet. Pipestone City, Minn. By purchase, 
1885. 
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182. Catlinite a mbit Pipestone City, Minn. By pur- 
chase, 1885. 

183. Catlinite pipe, with spear-head bowl and wooden stem. 
Pipestone City, Minn. By purchase, 1885. 

184. Catlinite pipe, with ‘‘dog’s-head bowl’’ and wooden 
stem. Pipestone City, Minn. By purchase, 1885. 

185. Catlinite pipe, with ‘‘ horse-head’’ bowl and wooden 
stem. Pipestone City, Minn. By purchase, 1885. 

186. Catlinite pipe, with tomahawk bowl and stone stem. 
Pipestone City, Minn. By purchase, 1885. 

187. Catlinite pipe, with hand holding the bowl and wooden 
stem. Pipestone City, Minn. By purchase, 1885. 

188. Catlinite pipe, with tomahawk head. Pipestone City, 
Minn. .By purchase, 1885. 

189. Catlinite pipe. Pipestone City, Minn. By purchase, 
1885. | 
190. Catlinite pipe, with tomahawk bowl and stone handle, 
(all one piece.) Pipestone City, Minn. By purchase, 1885. 

191. Old pipe, plowed up at St. Paul, Minn. 

192. Fragments (three) of Indian pottery. From mounds at 
the mouth of Cannon river, on Jand of C. Spates, sec. 22, 
Burnside, Goodhue county, Minn. Collected by N. H. Winchell. 

193. Fragments (seven) of skulls from mounds at the mouth 
of Cannon river, on land of C. Spates, sec. 22, Burnside, Good- 
hue county, Minn. Collected by N. H. Winchell. 


194. Implements of bone from mounds at the mouth of | 


Cannon river, on land of C. Spates, sec. 22, Burnside, Goodhue 
county, Minn. Collected by N. H. Winchell. 

195. Implements of bone from mounds at the mouth of Can- 
non river, on land of C. Spates, sec. 22, Burnside, Goodhue 
county, Minn. Collected by N. H. Winchell. 

196. One knife, highly finished, of granular quartzyte, 9 
inches long by 24, from mounds at the mouth of Cannon river, 
on land of C. Spates, sec. 22, Burnside, Goodhue county, Minn. 
Collected by N. H. Winchell. 

197. Stone implement from mounds at the mouth of Cannon 
river, on land of ©, Spates, sec. 22, Burnside, Goodhue county, 
Minn. Collected by N. H. Winchell. 

198. Unfinished stone pipe from mounds at the mouth of 
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Cannon river, on land of C. Spates, sec. 22, Burnside, Goodhue 
county, Minn. Collected by N. H. Winchell. 


Besides the foregoing, the collections of Dr. H. E. Twitchell 
have been deposited in the museum, to remain at least four years. 
These will finally be presented to the museum by Dr. Twitchell, 
according to his present design. They comprise several hundred 
specimens, characteristic of the mound-builders of Indiana and 


Ohio. 
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A i 
g|2 
e|8 g 
o | & NAME. Locality. ee 
i=] = 
| 3 2 
2|= E 
O16 PA Z 
918} .... |\Geomys bursarius, bag Rich.. -..|Hennepin Co., Minn. .. |M’t’d 
919|.-..|Sula bassania, (Linn.) Bris.............++- eee s [MORIGR 4000s caseccwcnbeth i 
920|.... Fe eee Vaccines coccccovcee| coe + | CALILOPNIA ......6 00s cove} sseees oe 
S011 «<5. [Newt OF EMM OR aise tcc ca cuissusectye _ Nee wae be 6 aNd aeasaies eas en 
922/.... | Nest of Flycatcher GUOr bees cas MASP ee eer ¥ avackeuee Chae ewad dene auees 
923! .... Nest of Titmouse ee eee) eee #3 eeeteeee ee ee ee 
924|...-|Loligo pealii, LeS. ela ag sees [eces (Salem, Mass......- +s» «+|Alcohol.. 
926)....|Salmo namaycush, BOCK von vnicecccctvctutuees Grand Marais.. eave WP 
927|.... |Stizostelhinm vitreum...........ccccereees PTY Hasire i 2. Je Sita leads > Are 
GOON cas s VOTIODIR OF: OIG cc's oti eens Che anctuele aut ey Hateos Mass.. | ERs con 
929|....|Acipenser rubicundus LeS................ F. |Minneapolis.. y nae aes 
931|..../Ovis montana, Cuv.............. 000 lfead.| M. |Near Ft. Benton, Mon... Dry... 
982|....|Rangifer caribou, Aud. & Bach..... Head.|....|Near Grand Marais...... “* 
933)... ees of vertebra of whale............... ..-.|Bakers Isl’d, Salem Mass Et 
DOE; «MAR MRl a CORUNA ie i's bs das eShas Fide ies aes deoe|HIgo, JAPAN. i.cscsss ..-|Alcohol.. 
935|...-|Pityophis melanolencus, Holb............. ....|Ramsey Co., Minn...... a a 
936]..-.|Sceloporus undulatus, Harlan ....... yavees ....|Sherwood, Tennessee.. ay 
OOF | << ROUUIBTIR ance ects vapscescccsees tases (cased F. |Minneapolls. ....... aeces af 
938|....|Amblystoma punctatum (L.) Baird ....... eae " kéoeds oui ne 
989 ** ls =s eeeeere ree eee ew eee sg eee t ewww wr eee *° 
940|.... Ostrea borealis, TMAY OD vices eek Fens’ aie .+.-|Rowes Oyster Farm,L.I.§| Dried ... 
941|.... 2 weeks O1d........cseeees inane ¥s ¢e 9 e 
949}....] ** A Oars O16 sii ck ccc vewees --»-|Ludington’s beds, New 
Haven, Conn. ......... 2 
943}.. as rs 2 years, 4 months old.....|....|H. C. Rowes Farm,L.1.8. a 
944}.. rs teh 8 years old Paks saab anvene Ca. $6 +6 os ‘eg 
945) .. bd hath 4 rig eeeene ** ene 66 66 66 66 
946) .- oe . Be ee cae ate pe OH eg pe -|Ludington’s beds, New 
, Haven, Conn dso s anges ss 
947}. =f die ET oh TET BPO ON Vm wee * LESS 
948) . $6 $6 et Se ceaeahe bain co ---|Natural bed Indian Neck, 
Conte ssi ss se ck ee eked wy 
Mh scesh:-** wig ROM a We ew er wits Py s bs a by 
G50) «+. [Leepas HUG 2. ccc cs sews cececocvpeswenvensac .»e-|Turks Island ........... .|Alcohol.. 
951|....|Pyrula carica (Winkie Shell)... wm bees -.--|Long Island Sound....../Dry...... 
952) ....|Pyrula canaliculata (Spawn of Winkle) .. -+- |New Haven, Conn....... * 
O58] ..--([Crepidtla...cscoccscccccesacecscccesccesetes san +s 
OEE) oo =. JQOR ZOMG aaes dees vec cccccccdscascnecice Mri: ey asamen: Va.. Johns 
Hopkins, Biol. Lab. ..-|Aleohol.. 
O55}... Balanoglossus Meh seo p'6.6 Kis eo Niee Saetebay uli 
956 i Shia cutaie 6s ees sé oe 
957)....|Amphioxus lanceolatus.. ceidues babowes ” ae * Corr.Sub- 
limate . 
958]... Be ae 6 - * Alcohol. 
959). “6 SRR Css sehe baupiws Conia “ as as Picric 
Acid. 
960). 66 ee Cae asne 1épeNbee sevlas " “ as bre aes 
Acid.. 
961| 3)Fiber zibethicus, (2 ORF. o- cccvsseceeseee -+--|Minneapolis.......s...005 M’t'd én 
962 18|Geomys bursarits, ( haw) Rich...........| M. e wide cok Chae 
963 19 ee ee ee ee 7 ** F. 66 eee eeeeee “ 
964; 27|Condylura cristata, - ) DOOM... . ss sv nnaveelenas Hinckley, Minn. ossineaae - 
965| 28)Putonius ermineus, Cuv..... ... «.. cosslen| oer esbewe 
966 - Sciuropterus volucelia.. Janke seed senawenday eoleece Monticello, Minn coees : : 
967 36 6s ewww rec ecereeeses seers eee eeee ewes 
968} 9)Tamias striatus, (L.) Baird ..........sceeeeleces iackicy, Sian: sets ieaee we 
969; 8/Sciurus hudsonius, Pallas. covcssspetedesteine Olty, Minn, isis cose ar 
970; 6 ‘» carolinensis, BUSte voce cscdbevsg eee Minneapolis ............ . kA 
971 bey Tamias striatus, (L. Baird.. sheowouri ase Hinckley, MING vives cies 2 we 
972). -|Picoides arcticus, ( wains) Gray.. sogeeeud oe 4 peuusves a - 
973 eeoon | {yD PF Pe, SS ee eee ORO? Oe 6608 06 oe 6b Te see . =: . eee 


ee ee 
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REGISTER. 


wm 
OBTAINED. S 
When 9 
Collected by collected. 2 Remarks. 
fee 
When. Whence. y 
Z 
E. Lyman Hood ...|May 28, 1881.; May, 1881. |E. Lyman Hood... 1 |Presented, 
EE Se RRP a sec eeecen secs ii Regent Chute .....| 1 a 
Mi Be AME PINE Zi cc feces Seeee sees March, 1881/E. L. Huggins..... : % 
ee 66 
‘ SVE ARRON Rie “ «“ oNeia «“ 
PR a Seeeee eee e sees $6 id eeee 1 bed 
CL WEHAL: ieee i. 1 1880 OoW ott ccs | Eich vane occ Oule-co ae 
ra ..s.---.|August, 1881. 1881 ‘ TER Paracas 4H é 
he ee reeee ‘ ? sf esee 1 Pees ee sees Pees ee sees Sd 
«6 ........|August, 1880, re og weaned eC Pe, viederee alewecee ane 
M. Pettingill.......| July, 1880. “ M. Pettingill.......]...... Presented. 

F. Peckham..... 1880 us Owe Hah. aii 1 |Depos’td by C.W.H 
Mayhew Bros...... dy cP Mavhew Bros...... geal] ur Ghee ae oe 
Gaw veal ss ric3. sie te ze ©. Ws Has cS Sree eeuaibese 
Prof. E. 8. Morse .. 1879 —- 1880 Prof. E.S Morse.. 1 |Presented. 

Thos. S Roberts... 1882 1882 Thos. 8. Roberts...| 1 ” 

N. H. Winchell.... 1881 1881 N. H., Winchell.... 1 se 

N. M. Baker....... 1882 1882 N. M. Baker.......| 1 ** Dissected to 
. show viscera. 

R. M. Bell eereeeees ih: * R. M. Bell eeeer esas 1 Presented. Disgect- 


ed to show nerv- 

ous system. 

ide Pe Tae ue “s ee hi Pee LE 1 |Presented. Dissect- 
_ ed to show viscera 


H.C. Hovey....... 1883 1883 H. C. Hovey ...... Indef. 
‘ . ‘ 3 
OB pe ene aa A “§ sg PSA 3 
sh ree ei vs ue erent? : Presented after 
_ secees om pe UE, bac 1 the Minneapolis 
SSC st Coase i Rane Safed RE Rats capa i MUR oe, GREK pd ve yo meeting, A. A. 
Sei ose 1. Mict) 6 “cc 66 1 A. Ss. 
© aa) : oe ae a 
#5 ais 1s * cure ecuee 1 
(act eee a be bia MDa 1 by Be 
Geo. W. Mansfield. 1882 1882 . |Geo. W. Mansfield.|Indef.| Presented. 
H.C. Hovey ios <5 1883 1883 H. C. Hovey...... 2 ns 
‘cc eee es ‘6 Se re ease 1 Ue 2 se 
64, eeeenee . i . dd Wi ee 1 ey 
H. F. Nachtrieb... £s xh H. F. Nachirieb... 1 et 
es re es “ . ....|Lndef, “he 
“cc a 66 “6 “6 gig 6“ “é 
* re ny 3 ” eae Ne 
6 : oo ee ec sc pee 66 &e 
+6 6% 6s sé “hes “ce sc 
“cc ais ss 66 sé ree sé sé 
C,L. Herrick......|October, 1883.) Oct., 1888. |Geol. & N. H. Sur. 
Re «eseee| Nov., 1883. | Nov., 1883. ne $ 
Wee ORNS Sap igs ts sc ee “a 
padiec mami ap ye dS te “ee “cs ‘4 
Ps 5 Taeaeaa ae are Grs é 74 ee oe 
bs ce gLS Dag ee Dec., 1888. | Dec., 1883. Ke veg 
68 ly ae ee (T7 “ce “cc 
$6 iS) Same Nov., 1883. | Nov., 1883. $8 My 
4 6s re 6 6 ig | ‘6 
Hl SS) OS. Tp ae Oct., 1883. | Oct., 1883. +f ss 
SR ai ae Nov., 1888. | Nov., 1888. fs ae 
“ ss eee e ee 6s 6 ii} 
. ere Saar fo ad “ec “6 “ 
i 
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PR. a 
B18 8 
2 = 
ae i 
o| & NAME. Locality. 
&| 3 ro 
ois 
|B r E 
a | & o 3S 
Bde sou joe ZA 
974| .---|Picoides ATCHICUS «2.26. eees eee eeeeteeree es F. |Hinckley, Minn........../M’t’d.... 
i, Rd Sele ek FL soda tag PERE RS SSS RS Pe Cr F. RS Sarg aaa eek Ay 
pe aus Hesperiphona vespertina, (Gooper) Baird.. % Minneapolis. Faceskwk obi is 
978} 41 Lynx rufus, pea ) eee P Lc licvnestgetbssicetecee - coee|se: tse case 
IG: DAL bs Riic. «ON a eae caus sessed Saknea tay ee -| F. |Hinckley, Minn...... ova (et suds 
980 43 aS be Youn; Ce seer Pa re ai ioe ahaa eolteee ecesese 
981|....|Lanius ludovicianus excubitorides, (Sw ) 
NOR eR UN is News bens be Gebe'e tenes Fu ti ce win bb 50s cae ce M’t’d. 
982} 305|Carpodacus es he bio (Gms)' BG wij 06a M. |Minneapolis., ............ As 
983} 404) Xanthocephalus ire perphalas, ‘Bp. Pet OM gee Paar wr see pts oe dancer el bi 
984| 117|/Ceryle alcyon, (L.) Boie...........0.e00 sees F. |Minneapolis. ............ te 
985| 2382|Ampelis garrulns, Linn ........-e-eeseeee]ee ..|Richfield, Minn....... aia =e 
986| 122|Geothlypsis trichas, (L.) Caban........ A M. |Minneapolis....... .....- a! 
987| 261) Harporhynchus rufus, (L.) Caban......... F. 0 ol guile ee se almemiot ali fe 
988| 434|Cyanocitta cristata, (L. PRICK. ¢secdss were gis + Pidat able © dpa elect ba eee aa ne ufc 
989| 326/Centrophanes la penicus abaW cb scatakes 34m F. |Sandy Lake............- 
990| 414\I[cterus s \oelnoes ( Dad ioe 4:3 aun's sew eae i. Rye ee re ee ‘ 
991 ac Picus pu j oeouty NN a a iw on eee F. Minneapolis. ek euncuean bes 
992) 349|Zonotricha we. Ska + BD. ditukocen ve M. pa «hn eine eg: 
993 158 Sialia sialis, (L. ing diusial Gale pike cette eke M. eye Tr pe ey 
994| 217|\Setophaga ruticilla, (ES "Sw coo! cepaeen ees M., | Bet. Minneapolis & St. P. dae 
995} 391) Pipilo erythropthalmus, L.) Vieill.. xen aber M. |Sandy Lake, Hemieee Co sis 
996| 112|Caprimulgus vociferus, Wils..............- M. Minneapolis ey re cua ee: 
997| 213) Myiodioctes were gn aul (Wils. YE ler ace MoT ee Be eee eA da) 
998| 319)Loxia leucoptera. Gm.......... 2.2.46. cone M. La ane ances: 2 a, 
999| 302 Eremophila alpestris, (Frost) Boie......... F. Sandy Lake, Anoka Co. yi 
1000 YOUNG «ose eeeeeeeees F. S: 
1001} 302 ar cthieat eben eetek me a6 a nf “s 
1002| 559| Fulica TES CHRO) cis bia eee a ....|Medicine Lake, Henn. Co oh 
1003} 194) Dendreeca coronata, (L.) Gray......... 06 M. |Minneapolis.........-... ae 
1004} 61) Nyctea scandiaca, (L.) ye TPR 5 ee Sis M. |Windom, Cottonwood Co phi 
1005| 48|Bubo virginianus, (Gm.) Bp............. -++| M. |Near Osseo, Benes Co ite 
1006| 233) Ampelis cedrorum (Vieill) Pa sHeas aah ekee ete Minneapolis... +b cereale fee 
1007| 254|Galeoscoptes carolinensis, GS ) Caban. MT SO os Slee ae he 
1008} 504;Oxyechus vociferus, (L.) coe sate St pers | Sandy Lake, Anoka Co.. oe 
1009| 400 Molothrus ater, (Bodd ) Gray.. M. we 
SU AON ie he Sie OE wea elle a « ke aca RlateNae ee F. $$ at +s “ 
1011| 317 Gilera tess pinus, (Wils.) Bp ..........6 B. Vcsdea vewnilen os apaeeneeee is q 
1012} 400) Molothrus ater, (Bodd.) Gray.............- eed inneapolis : og bare wip 
1013) 39 Aquila chrysetus canadensis. (L.) Ridgw.| M. Winnipeg, Manitoba.. Caste 
ina - ee ee se PIG SEE Wg “ce “ ay Mae es 
1016 4 yy OF: 2 oa ee aeien F. (St. Croix River... ...-.sss sé é 
1017, 43 Halietus leucocephalus (L.) Savig........ M. |Howard Lake, Wright Co :* : 
10M SR. fe ee ss aeee ene neon een F.. |Monticello ........sesse0 mn ; 
1019} 43 tee ae YOUNK sets eis panties. Manitoba. i. sce soot cous Sc 4 
1020} 44|/Pandion halistns carolinensis (Gm. eer Ghinchewh oes civees cunv bt cng ceaee as 
1021; 14/Astur atricapillus, Linn.. M. | Near Medicine Lake, 
Hennepin Co..... ats i 
1022; 14) ‘* oF Eee eee sews 660k Meee F. | Medicine Lake, Henn. Co bs 
1028} 14) ‘* TWUdc | ves wanes woe diene hap koa F. |On Watertown Road..... he 3 
1024; 14) ‘* AOL OW ki b glee « 00-0 bp «..-| M. |Moore Lake, Anoka Co.. i 
1025} 88)Circus hudsonius, (L.) Vieill..............- M. |Bet. Minneapolis & St. P. ar: 
1026 se ung..... -|M.|Near Medicine Lake, 
Hennepin Co........+«. 4% 
1027 38 vy Pre. cat lee ie eee ah 6c eau neem F. St. Paul.. eee ee renee ereee te ~ 
1028} ....|Aesalon columbarius (L.) Kaupi...<c cess cpdnd Gs duebniescuess oss Amenneen rig “ 
1029} 13 Tinnunculus sparverius, (L.) Vieill.. F. |Near ‘Sandy, Anoka Co.. . : 
1080 OC e@e) (hse ei te Re ete ee 8 ee 6.0 066 PMs eee Lew ee lee eee ee eee eee eeee q 
1031} 23 Buteo borealis, CG.) Vielll...66scscees ee & Minneapolis . > 7 4 
1032 ecoeed Ss. 2 5b ae O56 O 68 08060 6 04648 48 weal ee ee lem eee eee : 
1083 48 Bubo virginianus, (Gen. Boi... ss cecedaauun M. |Bet. Minneapolis & St. P. sds 
1084) Ga Or  iaerides cecteé eoucpnan f&. |Rockford; Wright Co.. sy 
1085 é1|Nyctes scandiaca, (L.) ‘Newt., Young......| M. |Windom, ‘Cottonwood Co J 4 
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a 
OBTAINED. a 
4 
When x} 
Collected by Ral cetnd ‘ 2 Remarks. 
al 
When. Whence. y 
A 
C. L. Herrick......| Nov., 1883. | Nov., 1883. |Geol. & N. H. Sur.| 1. |...s.sseee seco 
“ eeeeee $6 66 bh sé 1 . . eeeeeeve 
- ceeeee Jan., 1883 (?) Jan., 1883(?) 8 é 1 oe eoeee 
1 pe er ct., 1888. | Oct., 1883. 66 sa Bs teases cess eeccsegs cece 
N. H. Winchell....| Nov., 1888. | Nov., 1883. fe se < a éeuut 
C. L. Herrick...... +4 ee bd - Be fence tineseeeaw pe 
CF eeoeeoe Feb., 1883. Feb., 1883. e ss 1 . ee e@eeeeerere 
“Wm. Howling....|..... Sieemetes 1884 Wm. Howling.... 1 |By purchase. 
e by 1879 « “ uke oe aA 
bite iy Pee ha be 1 - 
3 see July 20, 1880. * +. ee, bean | us 
. ..«+/Dec. 12, 1881. ie “ weep 4 - 
fe ---|July 1, 1879. a“ id 1 "3 
a see 1879 My as 1 af 
- : hb eipi as ee & 1 a 
“ ...{ dune, 1879. sf “ss 1 - 
ee see lew ee ee rte te ooee “ aA 2 “¢ 
- v4 1880 ‘ ve 1 ” 
ag ---) June 1, 1882. | as _ 1 * 
ss ---{July 27, 1881. 6s “ey 1 <a 
st --+-|June 26, 1882. “8 -“ : 1 94 
“ ae | 1880 66 sé g 2 se 
ms --|July 17, 1880. as “ ‘ 1 0 
f° --|June 13, 1880. es i : 1 ¥ 
“ ee 1880 “ be: pe 2 " 
= -eee(July 21, 1881. “ be : 1 
“ce ae 66 tc “6 & 1 es 
“ec sheets: ee “é +6 : 1 ec 
7 --- {June 13, 1882. bd ” ret eae | RS 
e ---|May 18, 1881. i - eae s 
S$ ---|Dec. 20, 1880. “ Me ee ok - 
66 roe 1884 “se “é cn 1 se 
hg eet lew eee . eee eee bid co . 1 se 
“ce ° mean 1882 6c es s b | te 
wy ---|June 20, 1879. « be i 1 3 
ee -.- (July 31, 1883. ee ses Pee ra sa 
se ie % sa se ws 1 we 
. Se geuvevets me 5 i 1 a 
ee ay Rese wes a “ PON See se 
6s ‘ &. 
A aye .|April 9, 1883. y . " : 3 
“6 ; eé “ce “ce ; 1 ee 
ef +. 1875 ¥s 3 oa 1 < 
ne --|June 5, 1882. us - cela 1 re 
bis --|April 2i, 1884. e by és 1 ¥ 
- .--- {April 9, 1883. LY " i 1 es 
$e ee ee ee eee eeereee se a 1 ie 
iad wea 1883 = Ke : 1 
y eee 1881 is * ewe 1 ig 
oe re 1883 “ és La 1 ee 
" «ee-|May 30, 1882. - we 4 1 * 
+ aees October, 1883. i oh ate 1 es 
“ ....|August, 1882. “ «“ AT ee | Z 
“ Rak 1879 “ “ce feet 1 be 
ee eee eee reese ee esees i tt ee eee ee ee ee ee ee ee | 1 eseee eeeerseee 
Wm. Howling. . May, 1879. 1884 Wm Howling.. dias : By “purchase. 
Wm. itsllag June 30, 1875.| "1884 |Wm. Howling..... 1 |By purchase. 
eeelewr ee ee enee Peewee isesneeaeree ereetleee ee ee ee eee eeeneaeee 1 eee ene erereeeeeaeeene ee 
Wm. Howling . seo 1883 1884 Wm. Howling..... 1 |By purchas:. 
= aa 1882 + avs 1 yh: 
33 -(June 31, 1881. & bs ; 1 * 
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ae 3 
218 £ 
aba 4 E 
o}9 R Z 
1036; 61|/Nyctea scandiaca..............003. eens «»s+| F. |Moose lake, Anoka Co...|M’t’d . 
1087| 54/Strix debulosa, Forst..........csscccvccees M. eackele fd 
1038) 51/Asio americanus, Lae ) Sharpe..... vsceee] M. [Nr Silver i Ramsey Co.. ee 
1039) 52)Asio accipitrinus, (Pall.) Newt............ M. |Bet. Minneapolis & St P. ee 
1040} 52) ‘* si weedcvscecuecsccccccosicvel By [NCAT BANGY. 1s ANORS om ihe 
1041; 52) ‘* OD Pe eat wieligeg bias daveb e ae cere Metis ieee cabo eek eae aseneee its 
1042)....|Haliaetus leucocephalus, (L ) Savig........ A Minsla Sekae's bres pee eae wteenows bo 
1043}.... ORs oe Cede hehe eb O84 RAMP ERE GI Corea eee cues Per Cie = as 
1044|....|Buteo borealis, ie Wieill Jia en Sega sae stn biwlatcle Waa © ox oleae ane by 
1045).... Astur atricapillus, ( 18) Bins sn syne eae cc, Lababie Ck Oi ees scene eee = 
SER) Rar elit os. Pear Ta ale win wee ooh ewan ns ang: M. |Anoka, Anoka Co.......je ‘°° 
1047; 27|Buteo ompe hens ek “laa ) ip M. | Wright 00.0... is .sevecess ‘¥ 
1048; + 1\Cathartes aura es PRAIA orn's's vine takes Sted M. |Lake Minnetonka........ sity 
1049| 49/Scops asio, CEPTS oa vin cud van bh We ao ¥oowed M. |Coon Creck, Anoka Co... ag 
PTD TT Bae | Sita ge eases” SC Cae al epi MWe Ag v5 Nr.L.Calhoun, Anoka Co st 
1051) 47)/Aluco flammeus americanus, (And.)Ridgw| M. |....  .sseseeeerseeceecees ay 
1052) 112 Caprimulgus vociferus, Wi ils Lg evacuadinese F. | Near Sandy L, Anoka Co. nf 
OBST LAS a ea eran cel Reaeene Ska eew M. s8 Sf ie “8 
1054| 114 Chordeiles popetue, (Vieill) BG 6s see eat M. |Minneapolis ............. aN 
1055 114 ee a es FPF. ese wre eer wnee be 
1056| 94 hcicaneues erythrocephalus, (L.) Sw.. M. a seenceges ve ve 
1057; 97)Colaptes auratus, (L.) Sw.............6 «.- F. “s chaeene bi. 
1058; 90 Hylotomus pileatus, (ls5 Be ces iedss oe M Wright OO. ives chen civeen the 
1059 90 | M. ereee nee eee ewe $6 
1060} 90 2 OR ss nee e vob Co aus veep eeaeida's F, |Maple Gibve: Henn. Co.. as 
1061} 74|Picus villosus, Linn............ cccsceceese M. Minneapolis. seecdva ete na 
1062) 85 Sphyrapicus varius, (ie) Bar ees M. i Restewebiay Lys 
TORR SBE Rt PRE. cin wes 0.0 Wn eWlcaiee paar aNe F. +? papa ds seek ames sit 
1064) 59)/Speotyto cunicnlaria hypogea,(Bd. )Bidgw M. [Dakota 3... .s0s0 sche ceeeat . 
1065 Coccygus erythropthalmus, (Wils) B kK, |Near Minneapolis....... es 
TOO a OR hoe ence rae Siig eee So ens F. Sa¢enens uF 
1067) 434|Cyanocitta cristata, (L.) Strickl............ FE, ss aeticen riod 
1068 434 TE Paris wnat ¢cvaab’s's Kena te same M. |Minneapolis............. bis 
1069} 117/Ceryle alcyon, (L.) Boie..................: M. | Near Minneapolis.. sa af 
1070} 117 Oh hi genes os4vsyees tee wabh eo iiures F, |L. Johannah, Ramsey Co in 
1071} 399| Dolichonyx oryzivorus, (L.) Sw........... M. |Rice creek, Anoka Co... aS 
1072) 426|Corvus frugivorus, Barth... 55363 0cce oan M. | Medicine ye Henn. Co... ae 
1073) 414 Icterus spurius, (L ) “gud vga acc deh een shh ace. M. Minneapolis . ogannevenee ts 
1074 4}4 oer ewe ee M. rueheiatEe nae yt tS eee *% 
1075) 414 tig OUT) ia iepleik: skeen ad SOE Ce F. he ose deneunse mf - 
1076) 414 vi BOT Keech coed tase amaatos vk ean: M. os . coedes ie 
1077| 415 $< gallons. CL.) Cones: 2 vials ssccce M. a eee a anes aiid 
1078; 401; Agelaeus phoeniceus, (L.) Vieill........... M. | Near Sandy L, Anoka Co. ne 
1079 mn Xanthocephalus icterocephalus, (Bp. ) Bd.. - Sandy Jake, Anoka bo es +s 
1080) 4 ; 66 
1081)....|Quiscaius purpureus eneus, Ridgw........ M. |Minneapolis....... ...... a 
1082) 406 Sturnella magna Oka) BW, 0042 sebeeearueus: M Near Sandy Lk, Henn Co vi 
TORS 408) hE EE Re abeed cwaceues ee eeeeo eee F. fi 
1084, 417 Seckbcors ark ee, Song ) Swiss MG és " se “6 
1085} 401) Ageleus pheenicens, (L.) Vieill............ F, ss ‘ & sd 
1086! 261) Harporhynchus rufus, th, ) CaBBH ii ccs sacs F. |Minneapolis..... .... 06. ‘A 
1087) 158 Sial a sialis, (4) HMaldem .. 6 osit<is steel F. se 5 iain ta area ot - 
1088 158 ee a M. 35 ee “* eee cs 
1089) 155 Merula migratoria, (L.) Sw. & Rich.......].... 4 oa 6 cpeaatpan 1s 
1090 155} ee ee ee ee ee 2 sees OF pees Came ee eee ss 
1091} 222) Ampelis garrulus, Ligh +3 .s cece ee M. Richfield, Hennepin Co.. .. 
DODO BNE eS cack caceschont cle devas as F. he 
1093} 233 sd cedrorum, CVieny gen ivhevessenens M Minpsapelia. cieebueheman ae 
1094} 233 & ns F. Bi: . Sindy ae ose a! 
1095} 233 és Ben Mes) una Ghani Cxowan’ Young | M. OO | eeeew neous vee ie 
1096 sb: Meee: ge Ae 'tid Slave acatelera ed. aaRamilne M. 4 emt auras een «s 
ve! 227 Tachycineata bicolor, (Vieili) Caban...... . *k Johannah Ramsey Co +s 
1¢ OITA Ee ee. say Uae Wana Y “ be 
1099} 318 Loxia curvirostra americana, por gcd Bet Dalath seakivccwes vee epee: bd 
1100 318 y M. LAME , try meee es ereee 6 + 
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ip 5 ms 

i When. Whence. r : 

ie ra 


Wm. Howling +--+ /Oct. 23, 1881. 1884 wh. Howling .... 
ch oe 


By purchase. 
-»--jdan. 8, 1880. ‘ aes “s 
: 1878 igs 


ie rT} Ae 1879 te a 


% PUI eRe pats Gold cs cia sane ee Bao bee v ie ved ece N. L. Bauley....... Presented. 
ee ee ee ed seeeee ee eeee ad eentoee 5s > 
ra ee ee ee +0 e dees e segs es ecm eee se ce es leser es eees reese ne eens Young 
ie eeeoseesooeeerere Pere lee eee eee ee seer innwne ee eeseee!] «8 eeeeee eeeeeceseeee | BL free meer eer s errr ee esere 
ss Wm. Howling .... 1882 1884 |Wm. Howling..... By purchase. 
| San ? +e pamie os é 6s os ye ee ee 
ee “ ‘ i 1877 €: ‘s we FY 
+e 6s 1882 “6 “es es 
ee 6 +6 6 6s : ‘sc 
i. “ ids soniveaeab sk.) “ «“ “ 
Bs 6 4 Aug 3, 1882 ex 66 ts 
i eee g te sé . se 
% i 3 : July, 80 ss 6s ‘“ ts 
i. ‘ ee uly, 1 2 6s e 2 6s 
a + --e-lduly 27, 1881 tt ss as 
ist + .-|Feb. 20, 1880 3s Ey ‘ $6 
ae “cc Gs oe se a oa bs 
a . .++. |May 12 1881. z “ “ 
a : . eves ee se Tig ts 
lf os -+.-jJune 1, 1881. oF . soe ek 
(eq 6 : ee sé sé i “ 


x: os 1876 

ee = «eee| duly, 1881. “s 6 = 
i at -ee-| July, 1879. si ig aves 
4 co v+++| June, 1883. “ «“ se 
ba . s 
ie “ ..+- (July 20, 1880. “ ee 
— ’ ....| Aug. 1, 1882. “6 « ey 

1882 ; 


Fr rr On ee el el ce el lec ol el eo 
td 
> 


es 

i 5 August, 1878. " see at 
he Bon te ---- |\Summer of’80 = e vowed: aX 
Fd “ec : BR 66 “6 6 sie “ 
ia 12s cece a as +6 “ 
ie “c bia Sen 66 66 “cc ds 66 
ha be eee Jul 4 1881. : ae at eevee Lg 
ee 6s aie iési “ec é ets ee 
ie te .e--| June, 1881. “oe bens ts 
| 3 be eee NG 66 s6 eeee 6s 
: ae ee he .+e-|June 1}, 1879. ae - To aie “ 
| ame ‘ fe --e-|May 15, 1879. is je ey +e 
pa ce ale ee ind “é ape +6 
aig es ate 1879 . ae vag §6 
aoe hay . ee the e eeee we 
tr ba eeee eoeee weer es Mee «e a eoeeoe 4k 
ks -..-jJune 1, 1882. fs WA vee Bt 

$s . --/June 15, 1882 aS ig peice = 

as eeeeleweenes eeere eee Sf # ee se 

+ weee RTE. GOs ss ie ee oon 

cs ...-|Dec. 12, 1881. a 2 A ss 

6 Riots be ot “6 ee 

Ee Ae OS “ e a ts 

“ec ve “cc +e 

_ os July, 1880. : . ees - 

“ ey ee “ s ie “ 

ef ----| May 4, 1882. " ¥ “ 

“ee b gta te os es oe 

st eoeee 1877 * $6 he * 

6s Sele ee . it 6s be 
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2| E 
eo | to ; 
—_ — K 
a] é S 
o| 96 RD Z 
1101 319) Loxia leucoptera, Oe Brine (er bs eins sect aes origi ghia: 7 occnv sehen k Gules 
1102 819 eee tere eee eee eee eee F. eee ee eee phi 
1103} 220 Pyranga rubra, sen ) Vieill.. wee M. sue Pree eae eke ae 
1104 220) eee ee ee eee ee ee F. ge A ee Li eee eeee bb 
1105 poe od vs eee et ee ae eeee ee ee eee eee errr M. ¢6 eeeeeee ore eee ae 
1106} 220 = Oe aN AOI os oc ened ene eae F. Oe a ote. a 
Mes 380 Zamelodia. ludoviciana, (L ) Coues . M. Sandy Jake, Anoka Go... n 
apeecseerbees enews F. 
1109 303 Hesperiphona vespertina, (Cooper) Bp. ieee M. |Minneapolis. ............ och 
1110 303 eee ee ee wi Baty eeeewe es ener 0 
1111} 308 * a RD CEE E TT tha M. et etek ke Wan owas thy 
1112 803 ee sig F, Bee ee bape ee eee eee hy 
1113} 304 Pinicola enuncleator, (L.) Wiellis.s0s, oes F. e sv epence bs 
1114 304 ere ee ewe ww ee eee eee ee ee M. £6 eee ee eee eee nd 
1115 804 e¢ bod eee ee we wmeerer eee er er eeee F, eee eee eee eee ee ne 
1116} 304 ig PST NL Ty ign coaipaks young.| M. vt ockue goal baeee ot 
1117) 391 Pipilo erythrophthalmus, (Ei.)- Visi tenes M. |Sandy lake, Anoka Co Fe 
F181, SOUL ee ee eee Se pate Ree Re es M. s a§ hs 
1119} 354/Junco hyemalis, (L.) Scl......0....eeeseees ....|Minneapolis........ wees ee 
1120] 325 Plectrophanes nivalis (L.) Meyer akin os Kamin d M. |Osseo, Hennepin Co...... ar 
SURE OE ae a Oa Coa ceases a amma M. ei * 7 
1122} 305 Carpodacus purpureus, (Gm.) Bd -|M Minneapolis... on Ob bah eUn fe 
138 BO es eee aes dak eke sc righe ces Mes] §E se os eae pian ees pls 
1124| 326|Centrophanes er nions, (L.) Caban...... M. |Sandy lake, Hennepin Co a 
1125) 320) Aegiothus linaria, (L.) Caban.............- M. Minneapolis....... Kis sice ss 
1126} 313 Astragalinus tristis, (L.) Catal 5 Naat fe ieee aes. eka ceeneube B 
DIST SRB eh eI iin es oe bk Cpe eeaee OER ES F eae cyst “ be 
1128} 349|Zonotrichia albicollis, (G@m.) Bp.......... M. $6 ae beeen ete we 
1129} 238|Lanius ludovicianus exeabitonaak: (Sw.) 
OHO cr cabinet sacs Sbxe'ss «Cane ainaen es M. |Anoka, Anoka Co....... bs 
1130] 279|Sitta canadensis, Linn.....................| M. |Minneapolis............. ve 
1131| 277 Sitta carolinensis, Gmel seven neMRaebe seeds M. ey oo demneees + 
PA | tala MEME. STE isin depaararmene ts ek FREES OS F, 86 et as oe uae wes 
sae ro Passerella iliaca, Rieerers) Swictieciantens Stan Bet. Minneapolis & St. P. * 
pe Ch eee ew niall Peeper ee ms pee Ray wey te? 
1135| 289 Parus atricapillus, SUN 35 55 5's wale vie odes s wea Minnespetla RE Sie des 
1136 289 ee ee seer bis ee ee ee ee 
1137} 130 Myiarchus crinitus, (L.) Gaban. Seema see as M. |Bet. Minneapolis & St. P. vhs 
56R TO) RR ees gue eee cement ae Pte * rs 
1139} 130 hy RE ERI ey ee ee ee wee . 9 iy 
1140} 130 ds CN M6 apeieken Dae gen sheet EES F. o ty la re 
1141) 348/Zonotrichia querula, (Nutt.) Gamb........ Made ines Rees neelak tnd te enim is 
1142) 345 leucophrys, (Forst.) Sw.. .| M. |Minneapolis....... ...... as 
1148| 275|Certhia familiaris rufa, (Bartr. ) Ridgw -| M. rr Sovcctegnseue 7A 
1144} 200 Dendreca pennsylvanica, 6 Fay Be 3 GPR sarge M. eg Serre. ene te 
AIAG BOO Re ee eR ede aes eee M. OS > Ge iowa ae ieee A 
1146} 2 se BR ana) a:ey's yaanee CNet M. oo Bh een eoeeeves ‘ts 
1147} 194 +: 6 coronata, CU.) Gray... ssi gases M. neales iy 
1148} 194 ne AEE EL eee Re F. Fe Soe wig eleite awe ae = 
1149} 101|/Trochilus colubris, Linn................... F. BUSS, aie Be xh 
1150} 196|Dendreeca blackburnie, (Gm.) Bd......... M. eo = mae “ss 
1151} 181 Helminthophaga chrysoptera, ie ) ~ Ae F. re es vicle uae macs ae 
1152 181 eeere . . M. wi ef * eee Ae 
1153} 161)Regulus calendula, (L.) Licht vial sweetase M. AS elena Caan eees sy 
1154) 162 Regulus satrapa, Licht.. F. 6. Ewha Saletan és ha 
L165) 26Gb oe ee a ea pan Coee ecw es aeseeRes M. ro sedee ae 
Ha 217|Setophaga ruticilla, (L.) Sw........-...-.. F. |Bet. Minneapolis & St. P. ae 
SI87] DUTT OS RY ees Vices anc eee M. « a6 
1158} 217 $3 cok PT WET FEE Bar sig i ne 
1159 217 ss se M. sé “ec ‘ee se 
1160} .-.. sch Devil, aad eve’ otek ees came Me les codecs ces vencasu tahetan sy 
1161}.... of Boe Jp weled bebo cogs Reta eEoen Dia lasdcosecevues ” cauwe éusave fic 
1162) 170;Geothlypsis trichas, (L.) Caban............ M, |Sandy lake, Anoka Co... Ay 
Ly 206 Periesoglossa tigrina, (Gm. YBa. 0s ceéwevee] sae re fe ch 
1 ROE SS RES NASTY aa sian’ + 408s eee eeree sf m , 
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: : 
3g When. Whence. 5 
q A 
Wm. Howling .... 1880 1884 Wm. Howling .... : By purchase. 
s ee “cc es 
ite ....(July 14, 1883. x 6 1 “ 
oe ae ee (74 “cc 1 se 
Vs ee, set 1880 + ae 1 “ 
raf wt i Sets 6 4 6 1 be 
F ¥ --e-| duly 4, 1880. ss i : by 
E ‘ ee ee ee ‘ “ 1 “ 
iy ‘6 oe 66 6 «c l 6 
et ‘S66 tt se “ “ 1 te 
ie 7s eese aig pe bis eeese i a 
he “6 ab. Dew (iets. 1... « “ sae. ae “ 
ie sg ----| Dec., 1878. “ sf vase fo 4: 
e de ---+| Dec., 1879. ¥ ae epee | . 
a ee =e ‘ . a" ‘ siowae ot ve 
: Gat bs ee 1880 ‘ “6 oie t «“ 
es - wees ee bs et ee 1 ss 
Peg en « age 1880. e us Ere ieee ss 
i Mag ----|Dec. 25, 1881. e bi Ss lee | _ 
i os eoeoee «se €& eeee 1 ae 
: are 1879 ule ee eA tage | “e 
eoeee “4 be sé ” ee 1 Ss 
“ sw’ dar e as ; 2 “6 
ee és és 
‘ t ae eae “ oS ea 
be ee as 66 rr rr aS 1 be 
. - soe |May 28, 1879. sg uf are i & 
m “ 4s 
F AS ----/Aug. 20, 1879. be 
Se ae ; : pe 
; ee a te “ aid. foe eee 
Aa ---- (dune 17, ae ts Y 1 Hs 
t 73 eae “ee aaeeg “ “ J 6s 
e a a 1830 se “e ee ie 1 6 
; ake 6 & “s bay 1 e 
, ree ...-|June 16, 1882. ¢ s 1 4: 
‘ dd --.-(June 30, 1882.; — * aay a 1 os 
i S ..-.|June 16, 1882. te m ay 1 ut 
ia ss ----Jdune 30, 1882. a Re foals : 4; 
| Wm. Howling vee: "3879 eee 1884 Wm. Howling. vos 1 By purchase. | 
Pal ian e . 
ia er eeee May 30, 1882 sé te ceee 1 ef 
ce . ...-|June 2, 1879. ‘ “ te a) A 
a: Ce ibe wh eoee 1 i 
a se .--.| June, 1882. es ae Gas } a 
|a np ..++|May 13, 1881. “ “ ae ae as 
ee. - --+. |June 3, 1882. ae ie Cane 1 “ 
©, ay v.+-|June 7, 1882. dg a 1 st 
e a -.../dune 3, 1882. se & : <i 
a >. - seas ‘ a * Debate ei 
. rey eed 7 Car §§ * ‘GL : Ma 
...-/dJune 14, ‘ se “ Suen ey 
se ..../June 1, 1880. és «“ oe ae ss 
“ <ee|May 28, 1979. ve «“ os Gee 6 
sy ----(June 26, 1882.) . $s 6 oo | xe 
© ....|May 28, 1879. +e # eke 1 ee 
os SR ER PR Se ...|dune 26, 1882 a ” nied ad 
cece eeeeeeeee eoeetee i eeeeee eee eoece eeeereereeeeeleeeeeeeeeer sees eeeeer 1 ‘ 
eeee eee et Coe e steel ag seeesseseeeelHur eee eeerewe ee eeeeee 1 5c 
Wm. “Howling « .|June 30, 1882. 1884 Wm. Howling .... 1 hs 
: ..|May 29, 1879. “ as Eins : 2 
° 6“ T7 ‘ 
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S| I 
g|/4 3 
a18 p 
o|&s NAME. Locality. és, 
s - ° 
218 E 
S| = 4 
be = 
516 Bb Z 
oi. oa Perissoglossa tigrina .. da oh'e RS AV Saad ae LRRD Saudy lake Anoka Co. M Vd... 
1167} 204)Dendreeca maculosa, (Gm. ) Bar ccseeaens M. |Bet. abiaiiheaclla & St. P. ss 
1168} 168 Parula americana, EIA) SOD vents 6nd oven ate M. Minneapolis... ease a eee +6 
RAG DG ES OR OT ee awe season ween 90 hae ear ey tS +6 
1170 168 hd 6 eee ee ew oe e eee et eee wn eee F. di eeere ee ereee weet oe 
Ae 202|Dendroeca striata, Porat.) BG. vi ccisn sen La Bet. Minneapolis & St. P. a 
| Ree is ses ee ya 2. Seted SSA Rae SRR aite PERNT 9683 ; ok 
1173} 208 es diaies, (Gm. ) Blo ise esd aes M. Rice creek, Anoka Co. .. ss 
tre iin Helminthophaga ruficapilla, CWils.) Bd... | 0... [osecseescves cece cect “ 
Cie RIN tenia bes “ely ON Ries Bet Pt YF eibodns sass Sevao bier renee 
117r| 203}/Dendreeca wstiva, (Gm) Bd. F. |Rice creek, Anoka Co,.. is op | 
1177| 213|Myiodoctes pusillus, ighes , Bp... F, Minneapolis. eine; Sagaea y's +6 
1178} 189 Dendreeca virens, CH} Bd «ose vc cteans ss igen reer. ware anette is te 
1179 189 Seer erases oes esees seeese F. ed - serene 86 
1180)| 208 a palmarum, (Gm.) Bd........... M. |Minneapolis..........06: es 
1181} 208 ‘s BS Ri iAbais Shui ee Rene ha Cutie KF. Sandy lake, ‘Anoka Co. ss 
1182} 208 ¥ ig CMP EE gee es gone F. +f 
te 186|Siurus auricapillus, (L ) Sw JefemNcumatesys ....|Minneapolis....... os ‘6 
ON tS ae wis AEE ‘ ‘ 
1185} 187} * nevis, (Bodd.) Cou debate sxtwawegs pay ss eee +6 
1186 187 enee = eee eee se 
1187} 240 Vireosylvia olivacea. (L)B aula R aSG wien ae M. 10S. sale side Meee se 
1188} 245 gilva, (Vieill) Bare ening Seg aN F. he ey pene deasaes ‘6 . 
1189) 240 " Glivacea, (L. ) Bp... .c..cce00e8 M. a. Acree reeeee 43 : 
1190} 55) Nyctale tengmalmi richardsoni, (Bp.)Ridgw}.... Near Minneapolis. seees +s ; 
1191} 57|Nyctale acadica, (@mel 1 Bp id thong take Wang ae ca eS OL ee vs 
1192) 250| Lanivireo solitarius, (V.) Bd ...........+-. M. |Minneapolis. ......... see 
1193 250 ee ee ee ew ee wees F. eee ewe eee eee ee 
1194] 252 “ flavifrons, (Vv. ) Bd. + Teves thieda M. ager cet seeecees 66 
1195} 139|Contopus virens, (L.) Caban........-...... RF. sececesevecs ‘6 
1196} 148 Hylocichia mustelina, (Gm.) Bd..........+|... Minneapolis . steeeeee tee . 
1197 148 ee ee ee ewer eeweeeeeeee enree . ef ‘ ‘ 
1198) 154 ‘“*  alicie, Bd . a “ sas aaa eae ‘ 
1199} 153 *  ustulataswainsoni, (Cab. )Ridgw coal i teeter eee tee +s 
1200| 349|Zonotrichia albicollis, (G@m.) Bp........... M. th lige caewee er “6 
1201| 369|Melospiza palustris, (Wils. Ba wind dunce -_..|Near Minneapolis........ ‘6 
1202) 357|Spizella montana, (Forst.) Ridgw.......... M. |Minneapolis. ....... abe’ se 
‘aon 863 elospiza fasciata, (Gm.) Scott........ on, See 2 tt eteeeees tees a6 
: , eeerr erase eeeeeaee se 
ao) 135|Sayornis fuscus, (Gm.) Bd. .... .-|..../Sandy lake, Anoka Co. ve 
oe 
pe 583 Spatula clypeata, (L.) Boie ...........0000: M. |Medicine Lake, Henn.Co,| —«* 
ee Cova ane ehe SOW RIMES ELAS lel |) a 
1209] 577| Anas obscura, Gmel...............- pd F, |Sandy lake, Anoka Co. se 
1210) 576| Anas boscas, ROGUE. e's oh ood eR Eecleu ancmeae M, |eerecccsee seer eecnereneees $s 
1211 wh Cue tee i erealnarns b Ue Ca cs Canaan ec ou anes M. sh 
1212 4 Os Spek Wa We ae ook ence bbe Cad week F. Sandy vanes “Anoka. Co. 6 
iste) & 518 Dafila acuta, (L.) Bp ........sseseeeeeenee M, |Lk.Johannah,Ramsey Co} «+ 
ey TR es oni inc esac shaeac coe M. 53 
1215] 578] EEL a RC 8 young.|M.|  * ’ ve 
1216) 585|/Mareca americana, (Gm,) Steph....:.... ..| M, |Lake Amelia, Henn. Co.. ve 
1217) 585 . aS, b eptens AgeewKune young.| M. of: - én 
= 613) Lophoaxtey cucullatus, (L.) Reich......... M. |Medicine lake, Henn. Co. “ 
OMe ETT i Ae ee F. ” i bby 
1220) 581 Querquedula discors, (1..) Stepel, icvcas ecu M. |Moore lake, Anoka Co.. $6 
EPL GBA ee ei gaue drake cae F, dg eo os ds 
1222) 579 Nettion carolinensis, (Gm.). Bd... ccieceene M, |Minneapolis .......ssee ts 
1223 579 ee ee M. eS) Sg eeny aeenens se 
1224, 579 ot ay et enceedd tp aval tee mes 43 bd 
1225} 595 esr rae albeola, (L.) Steph..........++0-- M. |Sandy Lake, “Anoka Co. ss 
1226) 593 : g laucium americana, (Bp.) Ridgw.| Mi, |...... 200. sees vses osese ope ts 
BOUT) BOR) 8 Se or aes ere «dds ¢ 
1228' 593 = ry we ern F. [Lake Minnetonka........ “6 


oe i cs a 
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a 

OBTAINED. 8 

S| 

Collected by. oe a: 3 Remarks 

a 

When. Whence. 

a 

Wm. Howling ....|May 29, 1879. 1884 Wm. Howling .... } By purchase. 

66 ey June 7%, 1879. #8 $ sd 1 se 
ot ee 1880 “é se ' 1 66 
oe By 6 1 oe z 1 “6 
ec a es oe se X 1 oe 
<8 eene June 4, 1881. ae st . . 1 Ae 
‘6 Bee 66 6c tc gue 1 6. 
ats ..-.|daly 28, 1882 b ke et 1 ti 
66 of . eereeeeeee wees a as . . 1 a 
Sh oe * eee er eee e owe eeee ae a . . 1 ae 
ibe ----|duly 28, 1882. os as ur 1 he 
é¢ ‘eeee May 30, 1878 be bad . . 1 *f 
te eter lesree see et eene ; eR eS eee 1 ait 
«6 eeee eee eeeeeaen eae of « as . . 1 AY 
ie ----jJune 8, 1879. se ot nay 1 ve 
fs .---/Jane 14, 1862. pe et ae 1 at 
bie eran ee 7 “ec : 1 ee 
ida ...- (July 14, 1881. he H ex 1 ie 
“ec ae ath 6 ‘ se 66 1 ub 
. ..--|June 26, 1882. bs “ ; : 4; 
“ Pe 1881 “s «“ : 1 . 
ee Pao sé ee ee 4 1 ee 
as SNE: 1879 ie “ b 1 Mf 
x Sees se ales mes iethe eo he is 4 2 hs 
hs aA es Bike ee Ribs alors 7 tr 1 of 
be ....| Spring 1882. es fe ; 1 a" 
oe Bina 66 74 ee fae 1 “ee 
iy +es-| June, 1882. 8 & Bs 1 $f 
£6 eee eeeeevr ee eese-ee bs RS eeee 1 66 
ee woes be be Bo 1 oe 
of SANE sé be ee re 1 (77 
a -..dune 1, 1881. +6 bis ‘ 1 fr: 
“s ei te oe oe Sree 1 “eé 
“ eeene * fa . . & . . 1 fe 
aS shite bee-c0% Pretest es ss ws 1 af 
bis eee July 28, 1882. es ss ee 1 oy 
se .-|June 20, 1880. + ate at 1 te 
74 Ane) te “ce “cs Fike 1 “é 
.s ---»|June 15, 1883. H = Be 1 KS 
a3 FE se “ce ee ng 1 6s 
ny .---| Spring 1882. 4 ee He 1 Sy 
a Gee we ach ue W ois wacale $k es a 1 e 
sg --| Sept., 1880 Mi Me iss 1 St 
se . eeereeneeeee seae 66 May ee 1 bs 
$8 We nPee eee dinate k tr hg i, i 1 ic 
“ a 1879 “ a iS ane | # 
+ Fall, 1881. 6 vg j 1 cs 
66 6 6 “ce ae x oe 
66 eee 66 $6 es eer 1 oe 
“se ee oe 
% a Spring, 1878. y . 3 ; 2 
he ---| Fall, 1880. “ = ae 1 a 
“oe iid ee sé ee mh 1 oe 
ae .-|Spring, 1877. Bs “ at 1 ry 
66 fi +6 74 “és ait 1 ‘é 
aE eee sacece eseee eens és > eee 1 &¢ 
bag eeee Rees dalthinie owns 66 ad ee 5 ge 
a Pe 4 pee 66 " A 1 bi 
‘ ...|May 26, 1880 ss “6 , 1 4s 
Sf eee, e888 eee ee . % = ee 1 hd 
ee eeerre eeeeee eee 66 66 ef 1 9 
ve ... | Fall, 1879. “ “ ty Ks 
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o | & NAME. Locality. an 

= 2 co 

S\s 2 

Ss |b] 4 C 

s i 

O19 R Zz 
1229) 611 iene merganser americanus, (Cass.) 

ables tcpegueb cee cnc tek eceece M. |Long lake, Henn. Co....|M't’d .... 

1230) 611 #¢ M. |Moore lake, Anoka Co. bs 
1231) 611 “ “ “ F. |Lake Amelia, Henn. Co.. aod 
1282) 611 sh Md 22 F. |L Johannah, Ramse Co LS 
1233) 563 Chen hyperboreus, SPO) Bow iiss oss seas M.| Windom, Cottonwood Co fe 
ag! Bye oa PERM TC tad tigin, ot) MEtreeIRe Val rppe aay ee F. |Minneapolis............. ed 
1235) 623 Peaiberoniie dilophus,(Sw.& Rich.)Nutt} M. |Rice lake, Hennepin Co x 
1236} 698 Colymbus torquatus, BSUS sive cack shes M. |Lake Minnetonka........ #8 
BRE Oe oY cere en oS ia 6 one an laren F. ;Long lake, Henn Co.... eo 
3238) 698 bs TG UM UBS y occeay sl 0 Ge young.| M. |Sandy lake, Anoka Co... ae 
1239| 615! Pelecanus erythroriynchns, Gin cvs sede M. |New Ulises. os ses aveaed ie 
190A) Oi oe a oh Tae we eee dee awa F. |Fisher’s Landing, D. T 7 
1241} 590) Fulix collaris, ona. et PRR gt occas} Mat duv-dulacesnuee danse eee tn 
1242| 580) Fulix marila, (L.) Bd...........0seeeee eee: M. |Sandy lake, Hemn. Co.... is 
1243) 591/Aethyia americana (E Wile) wie peas peewee M. }Lake Amelia, Henn. Co.. “ss 
1244) 592) Aethyia vallisneria (Wil OS os os a ae Mi | Dualuth.iis<issenugeueaaes Ve 
1245) 559|Fulica americana, Gm..............20- eee: a oa es lake, ae Co. ‘es 
124; 706|Dytes auritus. (L.) Ridgw..............++ M. . *s 
1247| 706) * es Pete uh ius sss aveoain Tospeen Ore M. |. cdewvonsesuicyaaeeekanes ne 
1248 706} Mes CV Kee aUUSS oss hak ige, kGase ieee M Minneapolis .. aS 
1249) 695 bay Pagege rca lariformis surinamensis 

(Gm.) PMG nee aus uno cae cacdeamene ca wees M. |Long lake, Henn Co.... As 
1250 695 a oe FR. se s eee se 
1251| 670 Larus philadelphiz, (Ord. ) sted Mole keene M. |Richfield, Henn. Co...... vid 
SE EE ci aan Vee ra Et Te whine ae e CABAL wS Baie M. * vie Pie Ag 
1253) 670) ‘ +P Valance vas eueee young.| M BY rg ‘ ihe 
1254) 670} * “pain PL erp ae seen ---young.| M. ef pupenag er es. * nf 
1255 670 de Bee eat Cea ee cee euuaeoe eeeeee ¥. gs) cs 0 gana if 
1256} -- ie we sesdenetouuanies weance’ ...-|Lake Minnetonka........ re 
1257 478 Grus americana, (L.) Temm.. veesecevs| Mm: [Cedar Mills...) \a9eocee * 
1258) 487 Ardea herodias, BOM os. sc cowundarebaes bes oper Lake ee SEE oi ve 
1259 eree @r ee er eee e ee eee er ee eeee eff e ene : . . 
1260 yoo Nyctiardea grisea neevia, (Bodd.) Allen....| M. Mok Amelia. .: . :ssaenene ws 
yr SHES. | BUI eM Sd i. ta aR ey MEST eye Te F. | Windom, Cottonwood Co fe 
1262 a Butorides virescens, (L,.) Bye esecantcees Miilvisctcvases vaweee see ae nad 
Po ey AER ae hittee 2 ahr Aer eee Ee ES oy NS BS) cece Wie Seas ee ae oe es 
1264 e SE le sos ch eotte Mae anion ate F. |Minneapolis ............. Re 
1265 2 Botaurus lentiginosus (Montag.) —— hie Long la e, Henn. COsess bly 
TOS) Sa ee ie is Su papege PAR oaee ° aa yy 
1267 464 oxciaanth copidg, (l.) Bd. .cvivacivasss BM i be. so sveetiahivess co ieeee re 
Tle a oe ee eo eeek caceeeiens ose) MM. qecceseese nF 
1269} 464 - PAD ewes sits ekR ek contin p aks MiNi 6a sve ba'caneaee en ie aie ee Re 
1270| 464 ie Dh fits weceies sees chins eek aMeea Bol dee esc abi c neaeks sade ne 
1271} 464 ef SORES rere ae By | odigsrdn 0h60 ok eb ss he eee “Ss 
1272| 464 ae okt SMe EP te oung.| M.|Moore lake, Anoka ae ane 
1273| 463|Pedicecetes phasianellus columbianas, 

(Ord.) Coues. . sseevesecece| M. | Dakota... ny 
1274| 465 Bonasa ‘umbrelius, (L. ) Steph. eecaan voRChan M. | Bet. Minponpolis & St. P. ~ 
1275| 465 st tent ee Steen ee seen ee eees f. |Minneapolis.. ‘een “8 
1276) --- ae Eo ome heeneee «eves baien Gi caus eabcsh cledsalsuee nwa enewe ef 
1277| 471 Ortyx virginiana, Ca) Bp... ss iisee taba aver M. ;Moore Lake, Anoka Co.. e; 
LOTR Seas ee ee aw ahs bun 6s Ae nea Ue F. ‘a oe 
1279 471 “* wg es F. +6 $s * 66 
4280) 471) ** Pin rw Oe seek dubeuewaal sheen F. * J 
1281 a Ectopistes migratoria, (hii) Swit nl vimeee . Rice Creek, Anoka Co.. of 
190) O06) ee rae ie seen tee . +s 
1283 re Zenaidura carolinensis, (L.) Bp = lsanay Lake, Aes Co. pd 
1284| 451 Me LS eb eee « # hak Ue ; # "pe se 
1285| 519|Steganopus wilsoni, (Sab.) Coues.......... M. BS is ss 
1286 519 . i ee ee ef M. se +6 ‘ 6 
1287| 519 . Pr ci .  peecenaee sé cntak ae M. 6 “ 66 
1288) 519 “ 5 PO Cs M. “ “ ae es 
1289 519 ” * ee ee ee F. 66 “ eee ad 
1290| 520) Lobipes hyperboreus, (.L) Cuv. (Young) ..| M. |Moore Lake, Anoka Co.. 33) 
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OBTAINED. 


When 


Collected by ééllécted. Remarks. 


When. Whence. 


No. of specimens. 


Wm. Howling sees 1877 1884 Wm. Howling Soe By purchase. 


----|April 10, 1882. a 


ie eens Nov. 5, 1882. ee sf ; ort Ae 
“6 ---e{Nov. 1, 1879. id; Sf, Res se 
«se .---/Oct. 15, 1880 ate be Saye yf 
s¢ -ee-| Fall, 1874. ch he eycale a 
“ .--- |April 27, 1881, as 46 ‘6 
6s ct. 2, 1 «6 6 6 
- ..|Aug. 28, 1881. * “ + 
a .--- {June 30, 1879. s sf sae se 
4 ..-.|April 27, 1880. by * yee ae 
Fe .---|June 5, 1875. aS - ps és 
nm enne eer eeeereer eer ee . 66 =e eeee “ce 
ve -e-. |Sept. 17, 1880. He «¢ a 6 
“ .-.. (Spring, 1878. as ss slate ee 
26 wets all, 1879. ie oe va “ 
se .--.jJune 18, 1882. sd xs ree es 
: se . . err eeeee tere 66 bad ee 66 
Mid . ee t Pdiad ereeeeeeee sé hd “ 
* -.-. (duly 14, 1878. as + 6 
“ ....|June 18, 1879. “ “ “ 
Ge exer . ee es 4é 74 
“ ce 1880 . “ rt “ 
‘es ee Se es ce 6c ce 
“ee Peete ta 73 “6 66 
whl eeee ng os 66 eevee Ss 
ee 6s oe 6s “ 


J.H.C.Hutchinson|May 15, 1885| 1885 ——(|J.H. C. Hutchinson. 

Wim. Howling ....|Sept. 17, 1878. 1884 Wm. Howling .... 

“ -.+.|sune 15, 1877. as ss dass 

. ° $§ be eeree 

‘“ .... (July 21, 1878 “ « ee 

he ...- April 23, 1881 ak * aunt 
oe oe oe 


wore loesesonn eee eeer eeee 
oe 6b ee 
ee ee 


s .++»[May 20, 1881. « « ote 
hs .---/dune 14, 1880. 6 6 


Presented. 
By purchase. 
ee 


“6 .-.-jJune 20, 1881. &s - tein 6 
gs weree eseeet eee eeeereee o6 6 & 
+s . . . . eeenee s¢ S$ pies #6 
ry eee @eeneeoevneee er eee 6 sé : es 
+s eeeeles ° eeses bad ss 66 bchd 
ss SO, LEE RRs see “ “ vite ‘ 
as -«-{ June, 1882. 66 6 baie ee 
de .-..|Nov..20, 1880. es $s sway 6s 
ry owe 1880 6 66 f: 66 
“cé : be be - ts 


na 1878 
Soci atuble t apaae a eee Na US RS 07 0 EM ORS” BA grat Diet. 


Wm. Howling ....|August, 1880.) 1884” |W. Howling .., Pematchies. 
. 66 


“ce 
eeee eee er eee eee eeee . 
74 
eeee e > #8 @e@ee eee Sb &¢ eeese a 
“cc 
. eelreee eee e seer - se bl . dy 
ee 
--»-lduly 27, 1881. & 46 
- ‘ P 
‘ eeeeleeers “pee ee eer od se $¢ 
: 
. .-.-|August, 1880. dn “ ee 
ce Rie ee 6eé 74 
“es % 
----| duly, 1880. 6 6 q 6 
“se ae 66 74 a3 
A 
ee Bike ee “ iz 4 
ee idee ee “a “ec 
“s ee 6b ee 


amt bah Pam ek fed pa frm eh fed NC) fed bed fa nh el ak feck et fk fh ek Peat Pam fee Ped fd eh fend bak pet fr beh oh ek Bh famed fd fed rn fam fk rh bem fh rh fh fh Prk fem ech bend "fe fom fd Peak beh fe fd fl fh pk 
Z 
Lal 


ad he August, 1882. 6 ‘“ 


154 


FOURTEENTH ANNUAL REPORT. 


Zoological 


Fy 8 
3 it 
a|< A 
2|8 3 
o| a NAME. © Locality. = 
*|3 
3|% P E 
a] & ® = 
0}; ° DR iy 
1291) 504 Oxyechus vociferus, Chi) Belek i560 45205 M. |Sandy lake, Hennepin Co|M’t’d .... 
WBURE COG E hath: eens SOR ee ain S cate Sp r, rs x Be 
1293} 507 Ae eine semipalmatus, Bp..........-s005 acs ofehgeecptiv bee 0¥a's dhol aneawe af 
1294} 560/Gallinula galeata, (Licht.) Bp .. M. |L Johannuh, Ramsey Co. rf 
1295} 554) Rallus virginianus, Linn ..............+++- ..».|Minneapolis.........-..+ 1, 
1296} 555 Porzana carolina, CER Sie sevens ve taka M. | Near Minneapolis... ibeeaien a 
AOR OC 6 MN eas sw ibaln eee nie Cie a ae Otek eh Us eee ve 
1298] ..-. . nee re IR reg ares young.| F, Fond du Lac ...5ssexsau sb 
1299; 542|Rallus elegams, Aud ..............0ceeceeee M. |Rice creek, Anoka Co... ae 
1300} 503 Charadrius dominicus, MULL Wastes chee M, |Sandy lake,Anoka Co.... ne 
SOUT CORE ee een oo ceca s bak emae eeueel F. 3 m Ny 
1302| 503 “3 ge EP rR rye? M. | tse ve . a 
1303 503 re bd Fae a hs MOREA BOL R PeR yD Heese f= eree oe eeee * . ss 
1304) 503 a TN eee wick ds << cate menieditact ce wa lesiee 040s. cake pam eae aaieas ee 
1305| 522|Philohela minor (Gm.) Gra .| M. |Rice creek, Anoka Co... Sid 
1306] 523 Gallinago media wilsoni, (remin: ) Ridg.. SUM. | ies snes Ghsationss we aaueae ee 
1307 523 ee M. ee ee ee se. ih 
1308} 523 “ es " Sia ome F. |Medicine lake, Henn Co. es 
1309} 517|Recurvirostra americana, Gang ee eee M. |Northern Pacific Road... a 
1310) 547|Limosa feeda, (L.) Ord............. 2.0. -00- M. |Sandy lake, Anoka Co... $3 
1311| 547 ¥ Ve UO, ¢ weidis ae Sep we 5 Manes o BF. “ . oe 
1312} 537|Symphemia semipalmata, (Gm.) Hartl M. |Moore lake, Anoka Co.. tr 
1313) 537 - area Samer A ANS oe rite F. |Lk Johannah, Ramsey Co pie 
1314] 539|Totanus melanoleucus, (Gm.) V........... Mm. Moore lake, ‘Anoka Co. see Aa ee 
1315| 539 Totanus melanoleucus (Gm. BE Ey aap ke Ray! M. ° o 
1316} 539 VRS OD woud cb db abn ee aaah as F. a Ms bs 
1317} 539 MT ear sce ds gek Veen ee ede F. a8 is a 
1318} 546|T Trymgites rufescens, (V.) Cab. ............ M. ¥ i $3 
1319} 530) P. idna alpina americana, Ones, ruse nce. M. Sandy lake, Anoka Co... be 
BE BO ie Pe FI ER 42S ohare a Sauk F. 4g bi, 
1321} 541 nhvecopniiud solitarius, (Wils.) Cass......| M. eeerees ote | vies wae wae Ad 
1322 541 = eeeev ee ee eee e ee eeee F, fe eee ener 66 
1323) 543/Tringoides mascularius, (L.) Gray......... Med sees asin sc0b sincere < oes ty 
1324) 543 2 he PRE ENE RA gee F. We 
1325) 541| Ereunetes pusillus, (L.) Cass.............. F. Sandy lake, ‘Hennepin Co ne 
1326).... . Accs » cheat io bike CHOUDB) 1 ioc] s cpated eventos tees whias vb 
1327|.... ae ess was ons ca baat oung).|.... aesleee ey 
1328} 390 Cardinalis virginianus, (Briss. Pats sh exons M. Virginia. ss «Kula se pea CaN chy 
1329 eee ee eee reer ee ee ee F. eee eee eee een ee ‘ ¥ 
1500) 160iSlalia arctica, BWiseks eves ccegscepaouehs cer eiac . |California ...... yack ie 
1331) 156|/Hesperocichla nevia, (Gm.) Bd........... M. gee vr re ees be 
1332) 126|Tyrannus verticalis, “Bay éntgettemesia cxeuie M. a er ses 
1333] 232 Ampelis garrulus, Sian: os Ae sd ine nas eheeeeE M. |Minneapolis..... .......- |Skin. <e's 
1334 232 eee er eter ee eee eeeeeereneneee PR, a eerer eee eee eenre ¥ ‘ 
1335} 232 id PG nap euceccntduemtocewauauetin ae we. i iewalpre od gmeeee ts 
ae es Hesperiphona vespertina, (Cooper) Ba.. Sire . calendars ar zk. 
1338 348 Zonotrichia querula, (Nutt) Gamb......... BE CR eae avin ee o aaa nd 
1339} 325 Plectrophanes nivalis, (L..) Meyers. csissac en 1 ie! Pe ices pn cue.ccceey aeee so 
TOR Ge eal Ss wee Kae Rmeee ORME F, : > oenee hs 
1341| 233) Ampélis cedrorum, (V. ~ Baie oo saviee waestinie Pil ace eb cena bode wits ie 
1342} 70\Coccygus erythrophthalmus, ‘ee :) a Wel gate bamucowhae ocosenéwes vs 
1343} 380|Zamelodia ludov “Ry Var > oues.. My lecescese cocaseues ‘ft 
1344) 130|Myiarchus crinitus (L.) Cab...........40+- Be Res on seneeaae yes 
1345} 275|Certhia familiaris rita, si SS space at MM. fosccccencccscsvensens ounws ¥ 
1346| 114/Chordeiles popetue, (V.) Bd .......+2seeess Mi, | csccceve pecscueves eves oa ef 
1347| 414 Icterus spurius, CL. ) Bp coobbedp eyneeresmen py A eocdedensewenth ue 3 
1348} 414 =: Somer Me] cet coseecbeve +oocneem ee 3 
1349} 137 Conicone borealis, Sw. y Ba.. Nis ioc eden cde sa eee sis 
1350] 387|Passerina cyanea, (L) Gray................ M. |Medicine lake, Henn. Co. | Mota aeee 
1351} 227|\Tachycineata bicolor (V.) Gab vebaun intense ..|Lk Johannah Seas’ we ase 
1352} 70)Coccygus itiodues (eye (Wils. ) Bd...| M. |Minneapolis. . fea ee: ab: 
1353} 69|Coccygus americanus, oh “id scoetk pel uaa M. [California ......0+¢5+ see ve 
1354} 325 Plectrophanes nivalis, L.) Meyer...... pone | Bs Fepcccdoccdsncsenceus ovens se 
1355 825 eee eee ee ee eee weer BF. eee eee eee ewe bd 
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a 
OBTAINED. s 
Collected by. Mone py Remarks. 
@2 
. Sal 
When. Whence. ¥ 
vA 
Wm. Howling ....| July 1, 1880. 1884 |Wm. Howling .... By purchase. 

ss .-.. (June 20, 1879. +6 6 ‘a ay 

“4 i ewe lreee esr eaee eee 6 ‘ % $ ‘ 

“ a 1882 ‘ ‘ « 

oe a 1879 66 “ 6s 

oe 1877 6 (74 oe 


st ue a és ‘ 


oe a... ,.., | Sept. T, 1880.1", ..\.5. GC. W, fall... 


6 


Presented. 


Wm. Howling ....|May 12, 1880. 1884 Wm. Howling..... By purchase. 
es Ae July 1, 1880. 66 “ < Bir ot 
ee es 6 
=f : hy seer ee eevee ee Gs ; a6 ‘ a he 
4 ; Me Habib ela uals save be & 66 
be -*f seeee vee 66 66 eeene ue 
“ ED SE Td a ae ee We “ 
sig 7 eoeceseees eees ee “ dita 66 
. ae elke} a ti weleew ewe 66 se % ce 
4 che 1880 4 os “a 
yi .../August, 1878 se “ pee 6c 
—s ie 1876 bs ‘“ i ‘a 
a be 6b & 
he eos June 380, 1882. se oe 3 es 
- es ay 4, 1882 ve ‘ 8 ee 
eé y Aug 2%, 1881 es (73 ce a 
wh hae 66 “ : te 
ve eae, te 66 & the ae 
“sc ee wt ee ee 

A so eeee Sept. 2%, 1882. 6. oe té 
webi Summer, 1881. se “ a 
ce esee 66 “ . se 
1880 6s “6 ae an 
“ec ro ce ie ay: 
sae a eee ener eeeeee be se ee 
or ae ae : : 
ee ee a ee ae eeees . PMCS er ee ee were eelosnsesesereeseseseese| oL |eeeteseeee eet eeseee 


Bei ss tile RON Bae "1884 Wm. Howling .... 


eee eee e eee ene eee eore Aistiydis 


66 4 ee 


ebeeaea eS 1876 vs “ ae 


66 
Beas eieie sy eats Moke 1878 “S Y 
6c 
Wm. Howling .... bare an Seid hnathin hy 5 
, Pee i &< as 
we fecccce secesecs 
“ 66 (73 66 
eeee errr ee ee eeeeers 
6 66 6 66 
ee > ° 
6“ 6 ee 66 
eee @ eee eres ee ® 
6b ad sé 66 
. . . . . 
sc 66 6s 66 
eeeree eee eereeee 
ee 66 66 
a [eswsece vees wees 
sé te 6s 66 
Obecseeeevesc cane 
T) ec 6< 66 
ce eee ee eee 
“é 66 6“ 66 
eeeeeeeeeer ceee eeee 
66 sé “ ee 
eeleeereeeee een . 
a6 te 6s 66 
eeleweere eenee eeee 
sé te 6s te 
. eeeree eevee 
se te sé “6 
. ewer ee ee eee eee 
£ 66 “ 6s 
ee eee ereereseecee 
‘6 66 ¢ et 
cide foeeseseece ove 


“ ‘...| dune, 1879 “ ‘ 


«ase | May 4, 1882. z es ape us 
we -.-.| duly, 1882. iby v5 sane oe 
raat cs s 1876 #8 Jaen ag 
Wm. Howling «. aacse se koe’ 6 ne : ‘ 


o 
o 
- 
o 
se 
DBD DD ND OO a ee et ek ek et ek tt at pet SS OD A Ht ND DDD th tt et et et eet ped tt et et ttt ed pt Bt et ek et tt et et et et et et et et et et bt 
. 
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g| 2 g 

g|8 z 

o| a NAME. Locality. po 

bo |S - 
£|8 : g 
2\2 4 ; 
0;° a Zz 
= pe Spon sie dnd ‘ ia ad ee eel me oh Ceyseheewnie M’t’d .. es 

7 es riphona vespertina Goo} er) Bd..... "1 nnea 5 PAP ee pele 

1358| 303} sparen, (Oomnee) Ee ote DS ee “ 
1359} 124 Tyrannus carolinensis, aaa grag err © ARS. Sa cide ehaneiere ie 
1360 124 ereeee eer eeaer ee eer eree F, aig eeere e087 888 $ $ 
1361) 473/Oreortyx picta, (Dougl.) Bd ..........- +++. M. pk ae stead vewbe oes anginal de 
1362) 474 Lophortyx california, (Shaw) DW s ida cwnkes M,. me ere veg 
SOOT OTN i SG A vidad tke dN ance cere F, on igasy some aS 
1364) 712)Lunda cirrhata, Pall..........-ecceeceseves M. Kamechatka.. Pye area" ie 
1365, 96 Melanerpes torquatus, (Wils. ) BD vices csr dey M. |California. ....-+++++0- is 
1366 96 errr ees eeeeeeeeseaeeee F. 6 seen eee rere ‘ s 
1367| 95 “@ formicivorus pairdi, Bidgw. M. ¢ Ay 
1368) 85|Sphyrapicus varius, (L ) Bd..........-....| M. |Bet. Minneapolis « St. P. he 
1369) 220 Pyranga rubra, baba orule w9.0/p i ew seae aie Bs Minneapol is. iw nf 
1370) 277|Sitta carolinensis, GM...........2. -eeeeee Moo Oca *S 
1371|..../Quiscalus purpureus ay Ridgw........ F. OS ° Si jeepgle fi 
1372| 401 Ageleus phoniceus, (L.) V..........eeeee M. bis is fe 
1373) 194 Dennen coronata, i) ¢ es M. ame Perey oy +s 
1374; 213 Myiodioctes pusillus, (Wil aes sean ba MM. | ois see's eosin cs tone veee eye es “« 
1375) 403) Ageleus tricolor, (Nutt) Bp................ M Giittornia oss Soe awe hee “§ 
1376 413/Icterus cucullatus, SW...........eeeeeeeeee M. chee as 
1377) 416 Icterus buleocki, (Sw.) Bp............. Fon Stee erry re es 
1378) 437| Aphelocoma californica, Wy ig.) Cab....... M. SO ao eee ys! 
1279) 381|\Zamelodia melanucephala, (Sw.) Coues ..| M.|..........eeeeee- ips puree = 
1880| 386|Passerina amena, (Say) Gray.. M. |California ....... ongikates o 
1381} 704|Aechmophorus occidentalis, (Laur) Coues.| M. mere re tr fs 
1382) 256/Harporhynchus redivivus, (Gambr. ) Cab..| M. St. cea oun 6 wen ode 
1383} 232 Larus delawarensis, eds: votmaaeumeces ....|Otter Tail Co., Minn. . 5 aie: eaas 
Se ee oe es: Aa OO Been tart ey Lake Mille Lac, Minn... ae 
1385, 236 Reiadintusk rwbida, (Wils ) oF. Seabees eset “ory Otter Tail Co., Minn Saas a 
SOOGl DHS COrvOs COLOR. Bis ose os cv ge acacavbs ccesck tases xs 
1387| 257|Buteo borealis, (@m. ad Svinsnve | shes Bavden lake, c. Wing Col oi 
1338} 196/Otus vulgaris var. wi sonianus.........-... ..--/Thief river, Minn.. a 
1389} 254| Larus argentatus, Brunn............. (juv.)| F. |Lake Mille Lac Minn.... is 
1390} 235/Chaulelasmus stre “a (1) Gree ks F, Otter Pail Co., Minn Jeune se 
1391} 249 Dafila acuta, CH.) BP weer cece ccencvcsceaees M. ee fa nig 
Rees ROD Fe Re ee eee Couns sac uputeemurrenaas M. = si Pe fy 
1393} 237 Puligula affinis Pa ieaaaeepes ace a | F. “ e eee bi 
OE RBG Oe i iins 5 00 cae een Gaaes ee : Fg sakes ar 
1395 184/Steganopus wilecel: (Cab.) Coues ......... M. |Norman Co., Minn....... a 
1396| 183|Steganopus wilsoni, (Sab.) mer 8 --(juv.)| M. *¢ - eerie i: 
1397} 181)Actiturus bartramius, ty See .)B Vaaswt ke 6s Hio5 ees s 
1393) 180) Podilymbus podiceps, (L Battie ac ooee / Ada, Minn. «2.0 scene eee, “s 
1399) 182)Xanthocephalus icterocephalus, (Bp.) Bd .|Crookston, Minn......... = 
1400| 245/ Larus philadelphie, (Or Pied code sane aes Otter Tail Co., ‘Minn... <2 
1401| 239)Hylotomus pileatus, (L.) Bd...............|- PET Ce EEA eS ae 
1402) 224) Helminthophaga Snenon. aii ) Bd....| F. |St. Pusat Minn i peu a ” 
1403} 188/Turdus fuscescens..........ccecceccecceres bese {AGG SLIDE sin cov ndiw eee tal 
1404) 250/Hesperiphona vespertina, (Oona ) Bd....|....|/Pelican Yi Boe Minn.. ude 
1405) 252|Picus villosus, L fav ewe ene U¥aa Sales Saucews F. |Lake Mille _ Minn.... BS 
1406) 163 Sturnella magna, (L ) Sw....... endo heed te ...-|Ada, Minn.. vvevane sai 
1407 219 ee eee eer ee eeee Fee eee eeee - “es ee $ $ 
1408} 217 ~ eee TTS CUPS es Ors) ....| Norman Co., Minn....... - 
1409} 244|Scolecophagus ferrugineus, (Gm.) dae M. |Otter Tail Co., Minn..... $6 
1410} 229|Zonotrichia albicollis AE? re Bp iss anes éaee " 3 esese vi 
1411| 234|Spizella monticola, (@m } BGs ivate sh ickoandanee 3 ‘ eseuis ++ 
1405) SOGIV 100 BI VOR Gas a svecsbice ccckh lel kode eke M. 'Georgetown,ClayCo. Minn Nie 
1413) 209 Passerculus savanna, (Wils. ) Bp. ov csisnies F. |Crookston, Minn......... oh: 
1414 214 er ee ee eee eee te eeeneene nee Ada, MIBN 56 cis eenrr rene +¢ 
1415} 210 “ Er dnat ae is we eared Coa OE (juy.)| M. |Crookston, Minn.. phe 
1416} 211 se Peta bins ode sive e 40 ape .... |Georgetown, Minn.. re eae shy 
1417} 203 af es POET PE re -»+»|Ada, sfinn.. es 2s 
1418} 212, Ammodramus candacutus, iso ) Sw -- |St. Vincent, Minn. ct eccee 3: 
1419 by Troglodytes don, Vieill .....,......4++ sdeleceeg 1 SL). ie Anes oe = 
1420 - Spleolla pallida, (Sw.) Bp.. ewer ee eeee ee eeee eeee leer ae ee eee eee eee ee . eee es 
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y m 
OBTAINED. : 
When 9 
Collected by. ® Remarks. 
collected. = 
Sal 
When. Whence. : 
A 
MEE MOWING ede Sie Siu eeteres 1884 Wm. Howling .... 1 |By purchase. 
*s .+++|March 25, 1884 ap age cue bia a 
4 eos 66 oe 66 9 6s 
ee --.-| dune 1, 1881. he i 1 iy 
“ -+--|May 26, 1879. rg * 1 hs 
eeene eeeee . . eeee 1881 ee eS eeene 1 €s 
eens ee eeee ee ee eee . oh ue as . . ] i. 
eeenwper eeee ereeceeeeee 66 r& && ee 1 ah: 
Sais ieee aa es 1880 vs a ‘ 1 es 
cewaat Swidalad aide’ 1882 bad “ ae 1 7s 
eee estes Sh Fee EHH REL HEHE HEH EEO og aS & ° 2 ~, 
ee keu vhs a 1 i 
Wm. Howling ses 1883 7 st, 1 ut 
eeee 1879 s§ st . . 1 ih 
es Tee 1878 Re * saeeet 3 vy 
- .... June 1, 1879. a ef i 1 Sy 
- rene 1879 M3 ‘ ots 1 es 
ra. eeleseeee eveeenee ve it: fast 1 oe 
oh ee feeeee ee seeee fi a ee 1 by 
eee ee eee eevee es eeee 1882 a ore eee 1 Ce 
NAD a ap 1880 Ay bd i 1 xf 
eee eaeveee ee ee eeeene 1881 he nde oe 2 a 
eee eoereereee eee eeeeee 1876 <* ide ee 1 . .* 
eee ee ew ee eee wees eeisese eereereee nh by: ° 1 $§ 
Dini thas #546 © eaeuene 1882 ¥ i re 1 ys 
ee eeee ee ee i876 &t a eee 1 bas 
PGese ss «hres 1877 hs . bbe 1 si 
F. L. Washburn.. -}Oct. 11, 1885 1885 Ol Oh. Tea de bese acdivcdcods coves 
Be ws Soe bs mt : ‘a a : aan Renae 
sd «+s Oct. 10, 1885. on - es 1 
3 ...|Nov. 5, 1 $4 »: ie 1 
....|Sept. 4, 1885 nas % hy 1 
de ...|Nov. 1, 1885. S$ is $ 1 
-..|Oct. 11, 1885. ty * “ 1 
se ....|Oct. 28, 1885. ve “ ¢s 1 
t ----/Oct. 11, 1885. bi o sf 1 
“é og té a6 “ce ee 1 
6s ee ts ee La oe 1 
“ ...|Aug. "4, 1885. se ‘ ss L 
ee ee te eeé “sé (74 e 
ee fee ee 66 6s ec y 4 
ys ...|Aug. 10, 1885. oe “ «“ 1 
' -o- Aug. 20, 1885. €s 4 i 1 
af .-./Oct. 20, 1885. ste Ma ne 1 
r wr (Oct 11, 1885. he st BG 1 
- .-../Aug. 25, 1885, ts “ ts 1 
ss ....| Aug. 10, 1885. ve “ « heaves 
a eres Oct. 20, 1885. ae ee se 1 eeeeer eee esas eseeee 
.--.|Nov. 2, 1885. iy = es 5 Ee HE a 3 
= --../Aug. 6, 1885. cs S s 1 a ¢ s 
s ink ue +6 «s stg Di by site ween vis pice oleae 
* ..../Aug. 4, 1885 ye st ve bitwsecey dsc eee S 0 Soe 
“ .--./Oct. 11, 1885. ¢s a se ieee tas ba wctes 
9 .-e-{Oct. 12, 1885. AS ag oF 5 Ry a pees Shs cede: 
- +eestOCt,: 18, 1885. ba aE +s ba] PRP eines Faby pare x 
8 es August, 1885 as le . a SiN eden pe ov view 
“ Aug. 18, 1885 es “ és 1 bcaes baie beaches as 
mt .-..|Aug. 6, 1885 de “s Mf Ri higcoe: has i Ga Fe 
bee eee ie 18, 1885. es ab ‘A 1 o0Q- eee. ceases 
.../Angust, 1885. Ss e " A [aes sek aan ss 
. --..|Aug. 6, 1885. id “6 BE Levkaciaueae uae ae 
* ...|Aug. 26, 1885. “¢ ‘“ s“ Bf eae Leite 
--..|Aug. 25, 1885. ae § a BA ieee ets bcgt. due whe we 
$s eeee 1885 6s & $6 1 eee eee eene 7 eeee 
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Zoological 
Ae : 
= 2 A 
ie NAME. Locality. & 
be | 3 = 
o| 8 rs 
3|® y € 
ee ¢ 
5156 L Zz 
1421) 192/Sitta canadensis, L..... SEE MERE OSE oe Ee ...|St. Vincent, Minn .......|/Skin.... 
14602) LU Unio reotne, DAM iis cen. cuvewnscasseue -..|Mississippi R, Brainerd .|..-....... 
1488): BDnio Inteolne, Lam so sess cc case cceeewes teen 6 “ og eee 
1424) - SiOnio ventricosus: BAP ick scacecsicucsdnsupeteses * fe cing creep iws 
+ : Unio ateolans As cin css his vccuive) ses .... |Lk.Minnewaska, Pope Co}....--... " 
7 eee ee ree eee eee ree eee eee eee ee ee eee eee (ee ee wee ewe eer er eee eee ee ee FR ff 
1427; 6|)Limnea stagnalis, Linn........... io woe Caleee> Lk.Minnewaska, Pope Co}.......... 
14: 7|Helisoma bicarinatas, Say...............- eee a tery Fee OHS F 
1429} 8/Planorbelta campanulata, Say............. sane “4 “s ehhh <ée ven 
1490; = NUnio cornitus, Bar, ves occ ce. ccces eve veccuws ..- |Lake Pepin, Lake City...|.........- 
1431) 10)/Limnea stagnalis, Linn...... sidcee katana tees - Minneapolis.......cccscous] 20+ cesses 
1482} 11) Patula alternata, Say..........secescceseee Maan genre fee to sien pee 
1433}: ISI Tnio rectus, TSW viii osc cccctesecesvoes Red river, Wilkin Co.... |......... “ 
1434; 13)/Unio luteolus, Lam.......... os evacuees uivsae « bee decLedatine Live 
1435! 14)/Unio lacrymosus, Lea.... .........0seee eee oF at bs Sic thus oaeee se 
2436) IS Unie Alatus, Saver hb o.00s's acc csakwee shin’ we eds ss es ey PB ph eat 
1437, 16|/Unio rubiginosus, Lea..... 2... 26. seen eens bao = 25 edeupvactas hae 
1438; 17|Helicodiscus lineatus, Say........-.......- cooe | Minneapolis... .scsesiededlesesss saat 
1439} 18)Unio ventricosus, Bar........... te ee ...e|Red river, Wilkin Co.....}..... «++ 
1440 19 ee eee aeereeeeereneereenenre eee er eer eer ewe eee eee ee ee eoene eee ee ee ee ree eee eee eee eee "@eeenoeveee 
1441| 2|/Anodonta edentula, Say. ..............++]-.+.|Red River, Wilkin Co...|........-. 
1442} 21|/Unio undulatus, Bar...........ecseceeeeess eg bi ae aed> eaeeueine 
1448} 22 Unio lateolus, Lamic.... 26. cccscessuwsccelccee | White BOOP laRGA..; cucebesssuaenee 
1444) 23|Limnophyea reflexa. Say....cccscccescccec|seve| “ 66S ee ae a ae 
1445| 24) Vivipara intertexta, Say..... 2... ceeee bots d * Meares. esclesovece 
1446] 25|Limnewa stagnalis, Linn .......-....2esee- [eves eg a. . Seg ecase|sccseseane 
1447; 26) Planorbella campanulata, Say.......-..... «jah ees s at teen hy Eee ae oe 
1448} 27|Helisoma trivolvis, Say............ Sidi eee's cae a6 46 Se hak were bie eae pala 
1449|  23|/Mesodon multilineata, Say................- Gan aes af SG: gio unl: Ble Ces vane 
1450; 29|/Limnea stagnalis, Linn.........--....c sees ....|Northern Boundary, east 
of Vermillion river....|.......++- 
1451} 30|Helisoma trivolvis, Say......... Ee sunsewuas .ooe|Minneapolia .ii.. ccc pesalss eee seme 
1452} 31)/Physa gyrina, Say... ....-ccecccccseevecs vase + o ceeccsnctanelsseencees 
1453} 32|Helisoma bicarinatus, Say............... | OL mh page creek, Henn. 
. Osceoe ee eee ee ee ee 
1454) 33/Unio luteolus, Lam..........ccecereccsccess RAST sv 6. ee Seabav cane 
1455| 34|Limnophysa reflexa, Say .......... -+0+ eee ...-|Cedar lake, Minneapolis.|......... 
1456 35 +s Mi eee eee ew ewer eee ereee Fe eee Lake City.. ee ee eran ereee . eeeeeee 
1457| 36|/Physa heterostropha, Say.........005 seve --.-|Cedar lake, Minneapolis.|.......... 
1458} 37|Strobila labyrinthica, Say ...........0-se0 -oced Minneapolis ......sesse chessavees 
1459| 38|Hyalina arborea, Say...... ......+-- oe ge : + éxb 0 GavkaROD i evbweaeet 
1460} 39) Valvata tricannata, Say..........ceeecececn| eves Cedar lake, Minneapolis.|........ 
1461; 40)Stenotrema monodon, Rackett............. oooe | Minneoa polig . 1. cccaveveealeueeuanaam 
1462) 41|Planorbella companulata, Say......... «+.+|----|Kegan’s Lk, Minneapolis,|.........- 
1463; 42|Physa heterostropha, Say..........se.ese00s gad a REE creek, Henn. 
oO eee eee ee ear ee eeneeee . one 
1464) 43|Planorbella companulata, Say.......... wantoues ig * iapeeeneee 
1465, 44\Bulinus hypnorum, Linn........ sittadee kote soos | Minneapolis « .o00 cnsaccuetesch apenas 
1466| 45|Mesodon multilineata, Say..... Lao sues ts sata “8 Py re. ceed 
1467| 46/Succinea obliqua, Say. .... ..cccccecscescee|eses PPR pa A 5 +i hee een 
1468| 47|/Succinea ovalis, Gonld........ Ba Se ms Ps tec aoe’ eee oes oc serelinekvaneae 
1469} 48)Vallona pulchella, Mull......... AD oe Oe) hae ~ geet ay 2 Faia) Byes 3 PN oy 
1470| 49/Cionella subcylindrica, Linn............ Poe ere BP isvcumenedn csliesi cadens 
1471) 50)Somatogyrus subglobosus, Say ..........ee)e00- Miss. R., Ft. Snelling....|..-...... 
1472} 51|Unio alatus, Say................ esentsrises .|.-..|Mississippi R., Dresbach,}| 
Winona Co ree ee errr ee eee ereee 
1473) 52)Unio plicatus, Le Sueur....... 0... cesscecece|eces a ee e: ebb Gunes 
1474) 63)Unio luteolus, Lam..........ccccccccesccess Wax % s¢ re evdebees 
1476) - 64) Unio rectus, Bariis...... ccc cccccdccccce Ng oa $s $5 “ haaaus 
1476) 55|Unio metanervus, Raf........ co cthonsee shes ene “i + 2 wesdeeseee 
1477| 166|Unio ligamentinus, Lam............ eeppnete “ “ sf pe 
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Collected by. 


When 
collected. 


OBTAINED. 


When. 


Whence. 


F. L. Washburn... 


Geol. & Ns, EEG Sur. 


N. H. Winchell... Sept., Sept., 1877 f 
“ pines ce ce “ ce 
66 eee seeoeeveee eeeeevovnleeee eee eenenve 66 =. 
BPM MEINEM ied). si ccageocasslicasieus ics. Geol. & N. H. ‘Sur. 
sé 
Ee Nias aki Epa gets HRS a 
Frank Patton...... 1884 June, 1885.|Uly. 8S. Grant.. ... 
Uly. S. Grant......| Sept., 1884 “ Bk AO sia bee 
“cc rc eee ee ee He eg wae 
Ny oa inchellie sd ec. s 3. Hetae bettie saccnanen Geol. & N. H. Sur. 
6s ss ii3 
e eeleeee sete eeeeeelos eeeeeeseee a ce 
ie eelesesece eoeee epeeeeseeene oe c 
“ ee ee ‘ 
Uly. 8. Grant......| July, 1885. idl — aha ‘$ 
PA WAMCOCIE 6's chs cc sie c secede mi & ee 
N.H. Winchell....(...0 III Geol. & NEE Sur. 
&¢ eeee eeereeioereeeetereee $6 AS 
Hs “Aug. ’ 1877. Aug. ” 1877. ay s6 
73 6 s “ 
ee es se te 66 ee 
6é Bas 66 ee “ 74 
ee Se 66 te sé “ 
6s * 66 a4 6c 74 
“ es ae 6s ee ee 
i --| Oct., 1878.. | Oct., 1878. a 4 
fies: 8. Grant... ay Sept., 1884 June, 1885. Uly. S. Grant. sks ae 
nf «..-..jJune 21, 1885.|June 21, ’85.|Geol. & N. H. Sur. 
O. W icv mised -|July 31, 1885 |July 31, °85. = s 
Uly.S. Grant .....|June 23, 1885./June 23, ’85. 5 wy 
Frank Paitton...... 1884 June, 1885. |Uly. S. Grant...... 
‘Uly. 8S. Grant...... June 23, 1885.|J une 23, ’85.|Geol. & N. H. Sur. 
BRT Aaa ee July, 1885. | July, 1885 ie “ 
ee 66 a4 66 te 
“ec Ee : 66 eé cif ee 
6é : 66 6eé ““ ee 
OSM eae aba June 22, 1885./June 22, ’85. S ies 
oe aka June 21, 1885.|June 21, ’85. mi 4 
66 Be th ythl a4 te 6s ec 
“ ..-| July, 1885. | July, 1885. - cf 
“e ag ese 6eé 66 “se 
BPs iil al a hae es ce o6 66 
Ree ag sé 6é “é 63 
ee IE ee Ge ee “ec 
+f eereeee Ae 6e ¢ oe 
Scare Cer -| Aug, 1885. | Aug., 1885. - re 
ereereerve eeeeeteeneee eeene eee ee #6 id 
eeeenev eee e aeeee eee . be . eee Be os nee. ; #8 oe 
eereerereeee ee et esneaeneas eneeee eeene . Breuer! 4 hike 
. eee eeeerseeeee eee eee eee . . Ss ee 
ee eoenve eee ewes eesisesee er eeeeee Re a “* td 
ee . eee ee et assess eeeeereeeeeeeene CT Ble ees bie 4 $s 


a 
= 
o 
& 
A Remarks. 
2 
a \ 
° me 
: “i 
S 
Teo See See 
14 ee RG sees 
Wegtyee.' se oe eens 
Oe ei oe aan a4 
Be ts ot ee wove 
cay Oe osname ies Co 
Bis 6 sis caworian awa 
Me teis's std eacine pate A 
2 |Presented. 
90 6é 
“ 25 ce 
8 |20 miles north of 
Breckenridge. 
6 eé 66 
1 ‘sé 4 es 
2 é ees 
1 te es 
"8 "120 miles ‘north’ ‘of 
Breckenridge. 
"234/00 ‘miles north’ of 
Breckenridge. 
4 es 66 
PR siy id tat} eek a anes 
1 ar PERE RN MUG: Caw EL A 
Pri Giets prank one 
5 POC eee er sere sreseee 
Bese VRS edie Meare sis, 
MG ieee aks A 
g Hoes ne Ag 
Spek lenge cla adas 
15 |Presented 
20 ee 
ae oy My attaeap Va giaaey es 
wri te ine eee oy 
sae PAP rs CRAM Daeg 
1 |Very old, abnormal 
: and distorted. 
1 i ee tee 
Be Pea te ce aea te a 
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Zoological 
er. § 
2/5 E 
| g 2 
B| 8 B 
@ | @ NAME. Locality. <a 
= ° 
| 3 
si2 r E 
ib a 
o|9° R Z 
1478} 57|/Unio occidens, Lea........-.+0+++ree+eeeeee|-++s |Mississippi R., arenes 

Winona C0... <cissaucibeeee es 
1480} 59|Unio sesopus, Green........... seecescseers as “ “ ss ee ee 
1481} 60)/Unio cornutus, Bar....... cece ccceee cece eee bees “ “ 6 a ee 
1482} 61/Unio ellipsis, Lea......cccesceeesceessevees aes “e ‘“ eee! Per atten 
JERF) GE iicccncds .cenesames Boks o Sead bekneenn pweeHEL ASN tLa COE Sy cas ca oe oan ee RSs SRE 
1484; 63)/Unio ebenus, Lea.. oseccesccscevcescoee| coos | Mississippi R., Dresbach, 

Winona Co ....senesceutt see beeees 
1485| 64/Unio luteolus, Lam...... ccibes NV CAbse. oh ee -»++|Min’sota City,Winona Co).........- 
1486| 65/Lioplax subcarinata, Say.........+.eeesere|aeee Minnesota R.,Ft. eler.. Weeeceles 
1487) 66|/Mesodon multilineata, Aas veba ooh coeecees|eoee|Minneapolis.........+ ieetiesse << ney 
1488| 67 “s eS IRE re. 2 gr “ ecu es fo 
1489} 68/Planorbella campanulata, Say............- -++- (Cedar lake, Minnea Mat cicecans 
1490 69) Limnza stagnalis, Linn....... «++... eeeee|-+++/Lake Bertram, Wright Co)...... ara te 
1491) 70'Wnio luteolus, Lam..........-..+ s+ oeseee|seee; Lake Minnetonka........ Jes Caen 
1493} 72|Margaritana confragosa, Say Sipaes ven enee --++|Minnesota R,,Ft-Snelling|....-...-- 
1494) 73\/Unio levissimus, Lea........0-eeeeeeeeeeee eee 6 6 sien GA as 
1495} 74|Unio alatus, Say...........-.00++ Fisscnaees wid sig Oo aevas one 
1496; 75) Anodonta corpulenta, COODGR A, sicenssosess oe “ se sgh sree 
1497, 7) Andonta imbecilis, Say........-..eseeeee at vege “ “ se sees 
1498} 77)Margaritana ee Bare. veosceeveres sees “ “, a ute 
1499| 78|Unio gracilis, Bar...../.......+6. A eae ‘“ & OO cctees 
1500} 79/Unio elegans, Lea.......-..see+ ceeeeeeeeee ee at a etackuwan 
1501; 80)Unio zigzag, Lea.......-...e..--- sha cahacek eens 6 6 cecniene 
1502} 81)Unio luteo us, TQM ches casssciw oebbabess none “6 “ cig eer“ 
1600) SB Unio rectus, DAM. isc... ss eds si evnepeeses ---- Rum R.,Anoka,Anoka Co)......-- 
1504 83|/Unio gibbosus, Bar........+--+ eee eeeeeees ----| Minnesota R.,Ft.Snelling|..... me 
1505} 84\|Unio anodontoides, Lea..........eeeeeeees Se vs se “ ; Goes 
1506) 85|/Unio cornutus, Bar.........0scseeeeeee sees ota “ A Al arenas 
1507} 86 Limnea stagnalis, Linn. ...........+..+++- sees ss “ oa 2 
1508} 87|Unio parvus, Barnes........ ice Pay bkaw ek es “ “ FO DN, 
1509} 8%|Unio luteolis, Lam .... .....-..... Le euaees . «+ |Miss.R. Anoka, Anoka Co epee awe tet a 
1510} 89)/Unio ventricosus, Bar.........eccccccecces «eee |RuM ete Sora 
1511} 90) Anodonta ferussaciana, Lea............0.- wae piaet “ “6 ae aes 
pas 91/Unio tnteolus, Lam. <2. ...6 16 icepesestecese saat: oe ‘ Lidees Feros or 4 
1513} 92|Unio solidus, Lea.. ceeceesecsceeeerere}eoes Mississippi R.Ft.Snelling|.........- 
1514) 93|Unio tuberculatus, Wat cis. os ecdeedayeas. ts Minnesota R., Ft. Snelling aus sande 
1515 94|Unio ventricosus, Bar.... és oe kchakocess Chenin coe Ee eget ant 
1516| 95\Unio securis, Lea.... .......ccececcesscces ae fe “ BEY pee 
1517; 96;Unio ppb LOB accu beeen su peatn’ tanees wae “ eee 
1518| 97, Unio lacrymosus, Len.... ...c. cece cece cee leone ts “ ves Caes coke 
1519| 98/Pisidium abditum, Hald...... Cees sb seduws vag 46 “ sevesue ce 
1520} 9$9/S a reg a transversum, sear cea seo eee EAS bast ss “ sean eeun 
1521} 100 Unio trigonus, Lea. .. wpe regs eussessstiiaee be & REM 
1522} 101)Physa cetaragintha, Say. i cg@ansVGekiacease goas Mississippi jvaxkaven 
1523} 102;Unio metanervus, Raf........- see seer eee- .»».|Cumber’nd E "Nash. Tennl, 3558 
1524} 103)Unio trigonus, Lea.... .........+++++++e+++/e0+-|Mississippi R , Moline, Il]}......... 
1525| 104) Unio crassidens, RRR SANE) OE avis Duck river, Tenn seueeewe Pie extnn 
1526| 105/Unio perdix, Lea ..... s.sseeseeeeeceee sees lees f ivi 
1527| 106 Lithasia geniculata, Hald..............-++- seis Sater nd R.Nash Tenn saeeceene 
1528) 107 | Angitrema armigera, Say...... «.--eseeees Wan 6 oe hivee sehen 
1590) 10DiIo spinosa, LOS wo... iiecceccncnssvesebeecsshicss Holston R., Knoxville, T.}.......... 
1531} 110 Pleurocera subulare, ct ovine cwk tied oh 6 sa oh ..-- |Miss.R.,Anoka.AnokaCo........ eee 
1532) 111 bocccesebebinmen” a ... Minnesota R. Ft. re sane veee 
1533} 112|Unio graniferus, Lik i. .cacue ceils na ee --.|Miss. R., Ft. Snelling. .. vives 
1534| 113|Patula striatella, Auth.............s-eeeees jane Minneapolis wos dscussdemeslicsye esses 
1535| 114 Bythinella obtusa, Lea........ceeeeceeeeees ...-|Minnesota R.,Ft Snelling Sua ennee en 
1536} 115 Limnwa megasoma, Say.....serereeeeesseel. ...|Knife lake, Lake Co....|..csceees 
1537) 116 Sphwxrium striatinum, OI. oss becenn in ++++|..-+|Minnesota R ,Ft. Snelling eéuocanees 
W630) BUT gr ene c cennceousbawee lates Miss. R. ,Anoka, Anoka. Co Hissesees 
1539) 118|Physa heterostropha, Say.. ....+..sseesee [eves sa 
1540; 119 Margaritana marginata, Say socees sess see sees Minnesota R., Granite F. cesecesess 
1541} 120) TUPORA, BOL ......insees bs euselines ded vdvagun 
1542 121|Unio alatus, Say...... lines Alig asl, “ ee te pe 
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2s 2 
2|= : : 
0190 PA A 
1543; 122, Unio tuberculatus, Bar........ bi teesiee -+|.--.|/Minnesota R., Granite F.|....... 
1544| 123|Unio ventricosus, Bar....... Se taewsisae baoe ete ee $e eka repens 
1545} 124/Unio ligamentinus, Lam.............. Bs a ¥5i at Pe aah 
1546) 125 Unio plicatus, LeS...... ceude bn tthe cher kenebeaan we Oo eT athe wes 
1647 196i Unio rectus, List ye... ce spss ccvcicecsaccaleces she baste Pere “vue 
1548} 127| Anodonta edentula, Say.........-+.- opabeeteant - er lemeameawse 
1549) 128|Helisoma trivolvis, Say............ cece veslooes <: ein Pre apres 
1550; 129) Limnea stagnalis, Linn .............esceee|eees -y hate Pee re OSE 
_ 1552) 131|Planorbella campanulata Say. ..........-. ....|Lake Bertram, Wright Co|.......... 
1553) 132/Helisoma bicarinatus, Say........... sss. ape ne phate VEER GS FPR 
1554) 133 3 TIMOUVINZ GY <5 oo kas ben ebie aes teens * MF thas aalce anes 
1555) 134) Valvata tricarinata, Say.............. vawbaksees a uve SRPMS oo: 
1556| 185|Unio undulatus, Bar............ceeceee ...|.-..}|Des Moines, Iowa........ saacktvetee 
1557| 136/Unio ligamentinus, Lam................+ eT fai 66: ails Keke nha eae 
1558 137 Unio rectus, Lam eee er eee eee eee ee eee er eee eee eeee & 6s eeree eeree eeee en eeee 
1559 188)Unio ibbosus, Bar ee ee ee eee ns $e ore en eee rerre rey ee 
1560} 139|Unio Iuteolus, Lam.......... ses cecscecess oie fs 6 Se calcales ew eaoees 
1561} 140| Unio ventricosus, Bar.............eeeee eens aa " OF cea) wale beta ow ameien 
1562) 141|/Margaritana complanata, Bar............. eae vy ae > ol os oe arcuees 
1563) 142)/Mesodon albolabris, Say.......... .... seueltetew hy OO asain EeI bea eee ae 
1564; 143, Spherium striatinum, Lam........... +.ee-|.-..| Lake Bertram, Wright Co}|.......... 
1565| 144 Re rhomboideum, Say..........eeelecss ide igre Pre ea 
1566; 145 hs partumeium, Say......ssecsesee -soe Minneapolis ....sccaceenvlesce avews 
1567} 146 = occidentale, Prime ices. kksvetves's SEs! Ane. eae Sesshisutvgeoae 
1 147|Carychium exiguum, Say........seeeseeees Fy ey Bs ty 0 one wancnen «hye deena 
1 B48 Unio IRisOlnk GIs... oct cdcau b haces kendbvee .|Minnehaha Crk,Henn.Co}.......... 
1570| 149|Helisoma trivolvis, Say.........secesseeees --+.|Minnea lig ssdecuenes «taupeeemnes 
1571) 1 © ee, ole so Vea Rao ee Wen esie St. mags ony Park, Ram- 
sey Ovcéees vesenweee ne eee e eee eee 
1572) 151 6 Ne a co Céic'v hd SAO RIES MOE Minnesota R., Ft.Snelling|.......... 
1573} 152 sss OT IWAEE ls's o 6 vou i MUO RENE A BK oie ‘as . {International Boundary, 
east of Vermillion R...|......++05 
1574| 153) Planorbella campanulata, Say......... coce|soes | MINMCRDO]S ....ccnbanee! [esweasee ee 
1575; 154 Sh acdsee UOGMUCINE. HAY... 6 scniaeians exe seat owe . » «ow kien pisie oi] 5608 Slee 
1576 155 P ysa gyrina, Say eee eee ee ee ee ee see ba ed eee ew eee 
1577} 156; ‘** sd DoS Nai Pe REAL eee! TG Mississippi R.,Ft.Snelling}.......... 
1578) 157)“ WO deeb enced cee vows nese ev oe vevelec .|Mississippi R., Anoka....|.....-+++ 
1579| 158|Spherium striatinum, Lam................ -|Rum River, AnOka......|.+++seeree — 
1580} 159 sd pth plete, Ce Se Oe Sea nove Aa 2 Minnehaha Crk, Henn.Co}.......... 
1581| 160/Limnophysa caperata, Say............ saan pnahe Minneapolis.......... ebolensdécubes 
1582) 161'Gyraulus deflectus, Say.............58 .e+|ee..|Lake Bertram, Wright Co}..... .... 
1583} 162/Pleurocera subulare, Lea ...........eccccccleves Rum River, AnOK&.....:)ccaeseseus 
1584 163} Amnicola cincinnatiensis, RUA isc ca wnn Crees ss Pot Sie hip eis seen ee eens 
1585; 164, Amnicola cincinnatiensis, Auth............|....|Minnesota R.,Ft.Snelling|.......... 
1586| 165 i DOUGIA, BAY oii ivcadcectclaniesrestease - * eave seen 
1587) 166 Pies hess oe oka eee ches ene os ...|Cedar lake, Minneapolis.|. ...... 
1588} 167;Unio tuberculatus, Bar.............. i .|Mississippi R., Dresbach,| | 
Winona Co........00.. Veesedeuts 
1589} 165, Anodonta grandis, Say.... .......... Sahai .|Minnesota City .......... senceaneiate 
1590} 169 eg Rr Missed pede hbkew eo vRRERES hee Zumbro River, Wab. Co.|......++++ 
1591} 170|Helisoma bicarinatus, Say..............++.|....| Buffalo lake, Wright Co..|.......... 
1592| 171| Planorbella campanulata, Say............. ean "i! 2 a sven eens 
1593} 172, V alvata tricarinata, Say...... web oveanwneas side st 53 us sesesces 
1594/....| Urens americanus, Pallas...........+..00.- ‘ oe op'eeneoe eee) one deeul an Rt amas 
1595|.... | Bos americanus, Gm. (albino.)........ Ps sath se Giales Skmay Wtwe 5 eee desnenivse § 
1596|.... |\Ovis montana, Cuv.........sesceeseee caceve| M. | Maiden, M. Tc ccssassoes he 
1597|....|Antilocapra americana, Ord............ --+| M. |Bismark, D. T........+.- ae 
1598 ba ** 46 6 eee eee ere ee ead. M. ” $6 etree ee reat us 
1599}... ee A (young).... ‘ M. ~; O Veoncesenes ote 
1600).. “A RO a ts wig See a me M |Montana..........- rt = 
1601|....|\Cariacus virginianus, (Bodd.) Gray.. “ M. |Minnesota .......esee00. big 
1602 “* se aR he dekWee s Che hl epee odd M. shy +) weet wee ae af 
1603) .. a ” (young)...<«sss .** M. |Near Minneapolis........ a? 
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1604/....|\Cariacus virginianus......... tin Sede os 6 od M. (Minnesota's s.i\ aces ceauss #s 
1605} .--- - ode (young) .. sO Lewes UDCKIeY, Mints. ic memes a 
1606}.... ‘Cervus macrotis, Say........+s..0.- “S: + Mi. iMoptans ...i-s.saen came oy mA 
1607|.-. | Rangifer caribou, Aud. and Bach .. he B. (\CARAGS. cess coxeees ew af 
BGOSIs 2s | CONIS TOMUBE Bi ks ov occck inweeeeecees a Sigsiy PROC uke ccam cer sheaners ah 
1609 ee. Castor fi |e Pa TeP eee ee eee eee M. Minnesota...... Peseeesesedtes ey 
1610}.... Procyon lotor, (E, ) "Storr... Ss ane hi es a M. |Near Minneapolis........ 3 
sR PR Eo EA gh a EP Par rr ee pees) ge, F. |Rice lake, Anoka Co .... eh 
1612]..../Taxidea americana, (Boda. ) Bale vietaren M. | Nicollet Island. M’p'ls... +s 
1613]..../ Fiber zibethicus; (L.) Cnv.e.cccvecects sesvclesrs Lake Calhoun, M’p’ls.... ats 
1614}.... Mephitis mephitica, aid Siveninbbe nies cooe| F. (Minneapolis. .. 6.6. .0ees< opis 
1615}.... (6 mo. old).....- M. |Moore Lake, Anoka Co.. SA 
1616!.. <2 (young). cc “ ; hs 
1617}... sig as SPRAY ren re Ei Fe a i ae “ re 
1619|....;Arctomys monax, (L.) Gm....... cece cone M. |Minneapolis....... .....+ ¥> 
1620 ee. PAT ee . oc x inlesaale'd bhatt rs ait F. “Ss ee ee ee ee eo hae 
1621)....| Putorius vison, Rich 5 M, |Coon creek, Anoka Co... Be 
1622 QD OCs. “No ee a? et, HSL OS C6 OS OO. 8 O OUP 0° OS Pe 26S Sen's F, * ee 4 
1623}.. “6 ermineus, Cuv. (Summer),.... ... M, |Minneapolis............. = 
1624 ef abd (Aut ere ere e ee wee eee eee M. ¥e eenerene eee weer hdd 
1625 ** oy Ly eee ee F. os eer eeereree eee di 
1626)... ay ie (Winter)... wees ason keene M. ef vin'e'eetea cade +6 
1627)....|Sciurus ludovicianus, Custis............ obs eains (6: 1M ys eee rea F uF 
1628).... fo MRAMONI, PALMA... 03045 vies cee veda hs anuate any &6 
1629).... So MAPOUNENBIS, GIN. 605% Sesh be ce ke eens hea S Sebehieeusnear eel 
1630)... .|Sciuropterus volans, (L.) Coues...........- see ‘ ioe + 
1631}....|Mus decumanus, Pallas........26 sececses F. Minneapolis. avigwiae Sieve 5s 
1632)... slp ape franklini, Cuv...........+-. Md (a> eben eae “ 
1633'.. rsus americanus, Pallas, (young) ........ F. Me 6 a aaa Dla se 
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GEOLOGICAL AND NATURAL HISTORY SURVEY OF MINNESOTA. \ 


N. H. WINCHELL, STATE GEOLOGIST. 


THE BIBLIOGRAPHY 


| FORAMINIFERA 


RECENT AND FOSSIL, 


INCLUDING EOZOON ann RECEPTACULITES, 


1565 —JAN. I, 1886. 


By ANTHONY WOODWARD. 


Part VI of the annual report of progress for the year | 
1885, 


ST. PAUL: 
J. W. CUNNINGHAM & CO., STATE PRINTERS, 
16 West Fourth Street. 
1886. 


ae - Nore.—This paper is introductory to acontemplated work on the 
foraminifera and other microscopic organisms of the Cretaceous 
of Minnesota. According to present plans this work will be 
done by Messrs. Woodward and Thomas, jointly, ‘and it will be 
published in one of the volumes of the final report of the survey. 


7 oi. | N. H. W. 
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Pra ACE. 


This bibliography, which is the result of five years of research, 
is based largely on facilities afforded by the libraries of the Amer- 
ican Museum of Natural History and of the New York Academy 
of Sciences,—facilities which are not enjoyed by many scientific 
students. At the beginning I had no idea of presenting this 
work to the scientific world. When I began the study of the 
foraminifera I had no knowledge whatever of that which had 
been done in this branch of science. After I commenced look- 
ing up the subject the references accumulated so rapidly that I 
thought it might be well to collect and put them in shape so that 


_ they might be useful to others as well as to myself. 


After three years’ labor I applied to Mr. H. B. Brady, F. R.5., 
for information pertaining to the subject. He at once informed 
me that he had in press a bibliography of the same character, 
and kindly offered to give me any assistance he could. 

When the British Association for the Advancement of Science 
met at Montreal, in 1884, I met in New York Mr. James Thom- 
son, F, G. §.,a member from Scotland, to whom I spoke of my 
work, asking his advice about proceeding with it. He urged me 
to continue, and to finish it, as it would become accessible to a 
great number of workers‘who could not possess the valuable 
monograph of Mr. H. B. Brady. 

I do not presume that this list is complete; since titles are 
liable to be found in obscure publications that have not fallen 


under my notice. Some of those that are here listed may at first 
appear not to pertain to the subject, but many of the discussions, 
criticisms, notes, etc., to which reference has been made, although 
some of them are in general works on microscopy, are of much 
interest and value to the student, and will be found useful to 
those who have not access to large libraries. 

The list is divided under the following heads: 

(1)—Eozoon. (2)—North and South America, Bermuda, Lee- 
ward and Windward Islands. (3)—England, Ireland, Scotland 
and Wales. (4)—Franceand Italy. (5)—Austro-Hungary, Bel- 
gium, Denmark, Finland, Germany, Holland, Netherlands, Nor- 
way, Sweden, Switzerland. (6)-—Russia and Turkey. (7)— 
Africa and Asia. The authors names are then arranged alpha- 
betically and their works according to the date of publication. 


oa 


I mast ask those who may notice omissions or detect errors, to — 


kindly inform me of the same so that I may be able to make cor- 
rections in a completed supplement. 

I am under great obligations, and return my sincere thanks to 
the following gentlemen who have rendered me invaluable assist- 
ance in sending manuscript lists of their papers. 

Rev. P. B. Brodie, M. A., F.G.S., R. V., Warwich, Baglands 
Dr. R. Haensler, Sussex, England: Prof. W. C. Williamson, 
Manchester, England; H. J. Carter, F.R. S., Budleigh, Salterton 
Devon, England; Joseph Wright, F. G. 8., Belfast, Ireland; Sir 
J. W. Dawson, Montreal, Canada; R. J. Lachmere Guppy, F. L. 


S., F. G.S., Trinidad; M. O. Terquem, Paris, France; Dr. A. 


Schneider, Breslau; Prof. Dr. H. B. Geinitz, Dresden, Ger- 
many; Prof. Dr. Leopold Auerbach, Breslau, Germany; Prof. 
Hertwig, Bonn, Germany; Prof. Dr. Carl W. Gumbel, Munich, 
Germany; Prof. Dr. Haeckel, Jena, Germany; Prof. Dr. Vale- 
rian Meller, St. Petersburg, Russia. 

It is hoped that this bibliography wil! be of some service to the 
student. The writer will then feel that his years of tedious and 
constant labor have been well repaid. | 

- AntHony WoopwarD. 

New York, March 1, 1886. 
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Anon. Anorganischer Ursprung des Eozoon. < Verhandl. d. geol k. k. 
Reichsant., p. 58. 1872. 

Anon. Eozoon canadense. <Journ. Roy. Micr. Soc. Lond., vol. ii. pp. 275, 
276, 744, 745, 902. 1879. 

Anon. Eozoon canadense. <Journ. Roy. Micr. Soc. Lond., vol. iii., pp. 
471,472. 1880. 

Barker, A. E. Latest observations on Eozoon canadense by Prof. Max 
Schultze. <Ann., and Mag. Nat. Hist. ser. 4, vol. xiii, pp 379-380. 1874. 

Publishing a letter from Prof. Max. Schultze, in which he expresses the opinion that 


‘*proper wall’? of Hozoon is of inorganic origin (Nicholson in Whtte and Nicholson’s 
Bib. p. 75.) 


Biaspy, J. J. On the Laurentian Formation: its mineral constitution, its 
geographical distribution, and its residuary elements of life. < Geol. 

- Mag. Dec. 1, vol. i, pp. 154-158, 200-206. 1864. 
Contains remarks on the distribution of phosphate of lime and carbon in the Lauren- 


: tian Rocks, and on the occurrence of Eozoon. (Nicholson in White and Nicholson’s 
Bib. p. 77.) 


Burpeank, L. §. On Eozoon canadense in the crystalline Limestones of 
Massachusetts. < Amer. Nat., vol. v, pp. 535-539. 1871. 

BurBank, L. 8. On Eozoon canadense in the crystalline Limestones of 
Massachusetts. < Proc, Am. Assoc. Adv. Sci., 1871, vol xx, pp. 262-266. 
1872. 

BurRBANK, lL. 8. Views on the Hozoonal limestones of Eastern Massachusetts. 
<Proc. Bost. Soc. Nat. Hist., vol. xiv, pp. 194-198. 1872. 

CARPENTER, W. B. On the Structure and Affinities of Hozoon canadense. 
_<Proc. Roy. Soc., vol. xiii, pp. 545-549. 1860. 

CARPENTER, W. B. Additional Note on the Structure and Affinities of 
Kozoon canadense. < Quart. Journ. Geol. Soc. Lond., vol. xxi, pp. 59-66, 
2 plates and wood cuts. 1865. 

CARPENTER, W. B. On the Structure, Affinities, and Geological Position 
of Eozoon canadense. < Intellectual Observer, No. xl, p. 278, 2 plates. 
1865. 

CARPENTER, W. B. Eozoon canadense. < Intellectual Observer, No. xl, p. 
300. 1865. 

CARPENTER, W. B. Supplemental Notes on the Structure and Affinities 
of Eozoon canadense. < Quart. Journ. Geol. Soc. Lond., vol. xxii, pp. 
219-228. 1866. | 

CARPENTER, W. B. Notes on the Structure and Affinities of Eozoon 
canadense. <Canad. Nat., new ser., vol. ii, pp. 111-119, wood cut. 
1865. A reprint from Quart. Journ. Geol. Soc. Lond., 1865. (Nicholson 
in White and Nicholson’s Bib. p. 87.) 
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CARPENTER, W. B. Further Observations on the Structure and Affinities 
of Eozoon canadense. In a letter to the president. <Proe Roy. Soe. 
Lond,, vol. xxv, pp. 503-508, 1867. 


A resume of the state of the Eozoon controversy at the time—1867. (Nicholson in 
White and Nicholson’s Bib. p. 87. 


CARPENTER, W. B. On the Eozoon canadense. < Nature, vol. iii, pp. 185, 
186, 386. 1871. 

CARPENTER, W. B. New Observation on Eozoon canadense. < Ann., and 
Mag. Nat. Hist., ser. 4, vol. xiii, pp. 456-470, 1 plate. 1874. 


The author treats more especially of the nummuline layer and the canal-system of 
the ‘intermediate skeleton,’’ and concludes by summarizing the general evidence in 
favor of the organic origin of Hozoon. (Nicholson in White and Nicholson’s Bib. p. 87.) 


CARPENTER, W. B. Final Note on Eozoon canadense. <Ann., and Mag. 
Nat. Hist., ser. 4, vol xiv, pp. 371-372. 1874. 

CARPENTER, W. B. Remarks on Mr. H. J. Carter’s Letter to Prof. King 
on the Structure of the so-called Eozoon canadense. <Ann., and Mag. 
Nat. Hist., ser. 4, vol. xiii, pp. 277-284 with 2 engravings. 1874. 


A recapitulation of the principal facts in support of the belief that Hozoon canadense 
isa Foraminifer. (White’s Bib. p. 87.) 


CaRPENTER, W. B. Remarks on Eozoon canadense. < Nature, vol. ix, p. 
491. 1874. (Abstract.) 
His reply to Mr. Carter’s letter to Prof. King on the struciure of the so-called a 
canadense. 
CARPENTER, W. B. Further Researches on Eozoon canadense. <Waiure, 


vol. x, p. 390. 1874. 

CARPENTER, W. B. On the Replacement of Organic Matter by Siliceous 
Deposits in the process of Fossilization. < Nature, vol. x,p. 452. 1874. 
(Abstract. ) 

CARPENTER, W. B. Further Researches on Eozoon cahadekin < Rep. Brit. 
Assoc. for 1874, Section, pp. 136, 137. 1875. 

CARPENTER, W. B. New Laurentian Fossil. <Natwre, vol. xiv, pp. 8, 9. 
1876. ; . 

CaRPENTER, W. B. Supposed New Laurentian Fossil. <WVature, vol. xiv, 
p. 68. 1876. 


CaRPENTER, W. B. Note on Otto Hahn’s Microgeological Investigation of 


Eozoon canadense. <Ann., and Mag. Nat. Hist., ser. 4, vol. xvii, pp. 
417-422. 1876. . 

CARPENTER, W. B. The Eozoon canadense. <Nature, vol. xx, pp. 328-330. 
1879. 

CARPENTER, W. B. Eozoon canadense. < The Microscope and its Revelations, 
Sixth Edition, pp. 587-592. 1881. 

CARPENTER, W. B., and J. W. Dawson. The Eozoon canadense. < Nature, 
vol. xx, p. 328. 1879. i 
Carter, H. J. On the structure called Eozoon canadense, in the Laurentian 

Rocks ef Canada. <Ann., and Mag. Nat. Hist., ser. 4, vol. xiii, pp. 189- 


193. 1874. 
Gives reasons for believing that Hozoon is not of organic origin. (Nicholson in White 
and Nicholson’s Bib, p. 88 ) 
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CARTER, H. J. On the structure called Eozoon canadense in the Laurentian 
Limestones of Canada. <Ann., and Mag. Nat. Hist., ser. 4, vol. xiii, pp. 
376-378, with 1 engraving. - 1874. 


Carter, H. J. Relation of the Canal-system to the Tubulation in the 
Foraminifera, with reference to Dr. Dawson’s ‘‘Vawn of Life.’”? <Ann., 
and Mag. Nat. Hist., ser. 4, vol. xvi, pp. 420-424. 1874. 

Discusses the minute structure of the test of recent Moraminifera, as bearing on the 
nature of Hozoon canadense. (Nicholson in White and Nicholson’s Bib. p. 88 ) 

CariER, H. J. Eozoon canadense not a Foraminifer or calcareous Khizopod 
secretion. < Amer. Journ. Sci,, vol. vii, 3d ser., pp. 487, 488. 1874. 


CREDNER, H. Die Gliederung der eozoischen (vorsilurischen) formations- 
gruppe Nord-Amerikas, < Zeit. Gesam. Naturwissenschaften, 32, pp 353- 
405. 1868. 


Dana, J D. On the History of Eozoon canadense. <Am. Journ. Sci., vol. 
xi, 2d ser., pp. 344-362, wood cuts and 1 plate. 1865. 

This article appears in the Journal without a name; 7. e. editorially. This history 

embraces a full discussion of the subject, and includes a complete description and 


illustration of the structure of the fossil, and the chemical composition of specimens. 
(White in White and Nicholson’s Bib. p. 22. 


DANA, J.D. Manual of Geology. Second edition, pp. 158, 159. 1875. 
s 


D’Axcurac. Note sur l’existence des restes organiques dans les Roches 
Laurentiennes du Canada. <(Comptes Rendus, vol. liii, pp. 192-194. 
1865. 

A note presented by M. D’Archiac on the part of Dr. W. B. Carpenter as to the dis- 
covery of Hozoon canadense. (Nicholson in White and Nicholson’s Bib. p. 90 ) 

Dawson, J. W. Onthe Structure of certain Organic Remains in the Lauren- 
tian Limestones of Canada. <Quart. Journ. Geol. Soc. Lond., vol. xxi, 
pp. 51-59, pls. vi, vii. 1865. 

The author gives a detailed description of the structure of the bodies described by 
Sir. William Logan as being organic and as occurring in the Lower Laurentian Lime- 
stones. (Quart Journ. Geol. Soc, vol. xxi, p. 45.) The generic name of Eozoon is 
proposed for these, and the single form described is discussed under the name of Hozoon 
canadense. The author further concludes that Eozoon is probably to be regarded as an 
pueient type of the Foraminifera. (Nicholson in White and Nicholson’s Bib. p. 93.) 

Dawson, J. W., and W. B. CARPENTER. Notes on Fossils recently obtained 
from the Laurentian Rocks of Canada, and on objections to the Organic 
nature of Eozoon. < Quart. Journ. Geol. Soc. Lond., vol. xxiii, pp. 257- 
265, 2 plates. 1865. 


Dawson, J. W. Notes on fossils recently obtained from the Laurentian 
Rocks of Canada, and objections to the Organic nature of Eozoon. 
<Amer. Journ. Sci?, vol. xliv, 2d ser., pp. 367-376. 1867. 

The article also contains notes by W. B. Carpenter; and Summary” and “conclu- 
sion’ of King and Rowney, on the same subject; the latter gentiemen opposing, and 
the former advocating, the organic origin of Eozoon. (White in White and Nicholson's 
Bib. p. 22.) 
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Dawson, J. W. On certain Organic remains in the Laurentian Limestone of 
* Canada. <Canad. Nat., new ser., vol. 11, pp. 99-111, 127, 128. 3 wood 
cuts. 1865. 

A reprint from the Quart. Journ. Geol. Soc. Lond., 1865, with some additional notes. 
A short appendix to the paper follows at pp. 127, 128. (Nicholson in White and Nichol- 
son’s Bib. p. 93.) 

Dawson, J. W. Notes on fossils recently obtained from the Laurentian 
Rocks of Canada, and on objections to the Organic nature of Eozoon, 
with notes by W. B. Carpenter, M. D., F. R. 8. <Quart. Journ. Geol. 
Soc. Lond , vol. xxiii, pp. 257-265, pls. xi, xii. 1867. 

In the first part of this memoir, Dr. Dawson gives an account of the general appear- 
ance and microscopit structure of a specimen of Zozoon canadense, found in the 
Laurentian rocks at Tudor, in which the chambers of the skeleton are filled with a dark 
colored coarse limestone. The author next deals with certain specimens from Long 
Lake and Wentworth, and also from Madoc, and concludes by reviewing the objections 
brought forward by Professors King and Rowney to the organic nature of Eozoon, Dr. 
W. B. Carpenter adds a note on the appearances presented by thin slices of specimens 
of Hozoon in which the canal-system has been infiltrated with transparent carbonate of 
lime. (Nicholson in White and Nicholson's Bib. p. 93.) 

Dawson, 8. W., and W. B. CARPENTER. Notes on Fossils recently obtained 
from the Laurentian Rocks of Canada, and objections to the organic na- 
ture of Eozoon. < Amer. Journ. Sci., vol. xliv, 2d ser., pp. 367-376. 
1867. 

Dawson, J. W., and W. B. CARPENTER. On new iceheudien of Eozoon can- 
adense, with a reply to the objections of Professors King and Rowney. 
< Amer. Journ. Sci , vol. xlvi, 2d ser., pp. 245-255, 2 plates. 1868. 


Dawson, J. W. On new specimens of Eozoon canadense, with a reply to 
Professors King and Rowney; with notes by W. B. Carpenter. < Amer. 
Journ. Sci., vol. xlvi, 2d ser., pp. 245-257, 2 plates. 1868. 

The authors advocate the organic origin of Eozoon. (Nicholson in White and 
Nicholson’s Bib. p. 22.) : 

Dawson, J. W. Remarks on Eozoon canadense. < Nature, vol. x, p. 103. 
1 wood cut. 1874. 

Dawson, J. W. Notes on the occurrence of Eozoon cuseaudan at Cote St. 
Pierre. < Nature, vol. xii, p. 79. 1875. (Abstract.) 

Dawson, J. W. Onthe Eozoon canadense. < Nature, vol. iii, p. 287. 1871. 

Dawson, J. W. The Story of the Earth and Man. 

_ (Remarks on Eozoon chapter ii, iii, pp. 17-38.) pp. 403, 800. London, 1873. 

Dawson, J. W. The Dawn of Life: being the history of the oldest known 
fossil remains, and their relations to geological time and to the develop- 
ment of the animal kingdom, pp. 239, with 8 plates and 49 wood cuts. 
London, 1875. 

This work deals principally with the “pes of the discovery of Hozoon canadense, 
and with all the known facts bearing on its structure and nature. The author first 
gives a descriptive sketch of the Laurentian formation, accompanied by sections, and a 
colored map showing the distribution of the Laurentian Limestones in the counties of 


Ottawa and Argentenil. Next, a history is given of the various steps which led to the 
discovery of Hozoon and a record of its interpretation by Carpenter and the author 
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Thirdly, a chapter is devoted to a consideration of the minute structure exhibited by 
FHozoon; and this is compared with the structure of recent Foraminifera. The fifth 
chapter is concerned with the manner in which Hozoon has been preserved, and with a 
consideration of the processes of fossilization by infiltration in general. In the sixth 
chapter, the author deals with the successors and contemporaries of Hozoon, with 
special reference to Archxosphxrina, Stromatopora, Caunopora, and Receptaculites. 
Another chapter is devoted to a consideration of the various objections which have been 
urged against the organic nature of Hozoon,; and a final chapter treats of certain specu- 
lative considerations which may be drawn from the study of this fossil. (Nicholson in 
White and Nicholson’s Bib, p. 95.) 

Dawson, J. W. On Mr. Carter’s bitentians, to Eozoon. <Ann., and Mag. 
Nat. Hist , ser. 4, vol. xvii, pp. 118,119. 1876. 

Dawson, J. W. Notes on the Phosphates of the Laf@entian and Cambrian 
Rocks of Canada. < Quart. Journ. Geol. Soc. Lond.., vol. xxxii, pp. 285- 
291. 1876. 

Concludes that the phosphatic material found in these rocks in Canada is of organic 
origin, and has been produced by the agency of marine invertebrates. (Nicholson in 
White and Nicholson’s Bib. p. 95.) 

Dawson, J. W. Notes on the Occurrence of Eozoon canadense at Cote St. 
Pierre. < Quart. Journ. Geol. Soc: Lond., vol. xxxii, pp. 66-74, plate x, 

- with 4 wood cuts. 1876. 

The author gives an account of the nature and arrangement of the strata at Cote St. 
Pierre, with special reference to the appearance presented by Hozoon as occurring in 
situ. Numerous chrysotile veins pass through the limestone, but the author concludes 
that they are altogether subsequent to the fossil in origin. The close resemblance of 
weathered specimens to Stromatopora is insisted upon; and two new forms of Hozoon 
canadense are described as var. minor and var. acervulina. The limestone sometimes 
contains numerous little globose casts of chamberlets, single or attached in groups, each 
of which possesses the structure of the ‘‘proper wall’’ of Hozoon. For these the author 
proposes the name of Archzxosphxrine. (Nicholson in White and Nicholson’s Bib. 
pp. 95, 96.) 

Dawson, J. W. On some new specimens of Fossil Protozoa from Canada. 
<Proc. Am Assoc. Adv. Sct., vol. xxiv, pp. 100-106, wood cuts. 1876. 

The author gives general description and illustration of Hozoon canadense, and also 

- Foraminifera, from Cretaceous rocks. He advocates the organic origin of Hozoon. 
(White in White and Nicholson’s Bib. p. 22.) 

Dawson, J. W. New Facts relating to Eozoon canadense. < Proc. Am. 
Assoc. Adv. Sct., vol. xxv, pp. 231-234. 1876. 

The fossil nature of Hozoon canadense is advocated. (White in White and Nicholson’s 
Bib. p. 22.) © ; 

Dawson, J. W. Eozoon canadense according to Hahn. < Ann. Mag. Nat. 
Hist., ser. 4, vol. xviii, pp. 29-38. 1877. 

A critical notice of a memoir by Hahn (see post.) in which the latter endeavors to 
show that Hozoon is a purely mineral structure. (Nicholson in White and Nicholson’s 
Bib. p. 96.) 

Dawson, J. W. New Facts relating to Eozoon canadense. <@Oanad. Nat. 
new ser., vol. viii, pp. 282-285. 1878. 

Dawson, J. W. On the Microscopic Structure of Stromatoporide, and on 
Paleozic Fossils mineralized with Silicates, in illustration of Eozoon. 
<Quart. Jour. Geol. Soc. Lond. vol. xxxv, pp. 48-66. 3plates. 1879, 
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Dawson, J. W. Note on recent Controversies respecting Eozoon canadense. 
<Can. Nat., vol. ix; p. 228. 1879. 


Dawson, J. W. Mebiuson Eozoon canadense. < Amer. Jour. Sei., vol. sell, 
p. 196, wood cuts. 1879. 


Dawson, J. W. Notes on Eozoon canadense. < The Can. Ree. of Set., vol. 

i, pp 58,59. 1884, 
Abstract of a paper read before the British Association at Southport, 1883. 

Dawson, J. W. On the Geological Relations and Mode of Preservation of 
Eozoon canadense. < Report Brit. Assoc. (Southport, 1883), p. 494. 1884. 

Dawson, J. W. Canadian and Scottish Geology. An Address delivered be- 
fore the Edinbur® Geological Society at the close of the Session, 1884. 
< Trans. Edin. Geol. Soc., vol. v, pp. 113, 114. 1885. 

Remarks on Eozoon canadense. 

Epwarps, A. M. Microscopical Examination of Two Minerals.* < Proc. 

Lyceum Nat. Hist., pp. 96-98. 1870. 
{*Supposed to be Eozoon.] 

Fritscn, A Ueber das Vorkommen des Eozoon im nordlichen Bohmen. 
Neues Jahrb. fur Min., etc., pp. 352-354. 1866. 

FrirscH, A Ueber Eozoon bohemicum aus dem Kornigen Kalke von Ras- 
penau in Bohmen. <Landesdurchforschung von tia. Bect., 
pp. 245-251, 1 wood cut and 2 plates. 1869. 

Not seen. 

Fric, ANToN (Dr.) Ueber Eozoon bohemicum, Fr., aus den Kornigen Kalk- 
stein von Raspenau bei Friedland in Bohmen. < Geologie von Bohmen 
vol. i, pp. 245-256, 1 wood cut, 2 plates. 1869. 

GuMBEL, C. W. Ueber das Vorkommen von Eozoon in dem ostbayerischen 
Urgebirge. <Siteungsber d. k. b. Akad. Wiss. Munch. 1866, Bd. i, pp. 
25-144, 3 plates. 


GUMBEL, C. W. Eozoon im ostbayer. Urgebirge. <W. Jahrb. fur Min. 
etc., 1866. I. 8. lund WN. Jahrb. fur Min., etc. 1866. §. 210. 

GumpeE.L, C. W. Eozoon im Urkalke von Sachsen. <W. Jahrb. fur Min., etc. 
1866. §. 579. 

GuMBEL. On the Occurrence of Eozoon in the Primary Rocks of Eastern 
Bavaria. <Quart. Journ. Geol. Soc. Lond., vol. xxii, pp. 23, 24, 1866. 

A review by H. M. J. 

GuMBEL, C. W. On the Laurentian Rocks of Bavaria. < Cand. Nat. new 
series, vol. iii, pp. 81-101, 1 plate. 1868 Translated from the pro- 
ceedings of the Royal Bavarian Academy for 1886, by Prof. Markgraf. 

{*Eprtor’s Norg.—In revising and preparing this for the press, the original paper 
has been considerably abridged by the omission of portions, whose place is indicated 
in the text. Some explanatory notes have also been added.—T. S. H. ] 


GumBEL, C. W. Eozoon im Kornigen Kalke Schwedens. < Leonhard und 
Geinite neues Jahrbuch. 1869. pp. 551-559, 1869. 


GumBeL, C. W. Ueber die Natur von Eozoon. 8p. Ratisbonne. 1876. 
Not seen; title taken from a catalogue. 
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Haun, Dr. O. Giebt es ein Eozoon canadense? Eine mikrogeologische 
Untersuchung. < Wurttembergische naturwiss. Jahreshefte, 32 Jahr, pp. 
132-155. (Translated by W. 8. Dallas, Ann. and Mag. Nat Hist , ser. 4, 
vol. xvii, pp. 265, 282) 1876. 


After an examination of serpentinous limestones from Canada and Europe, the 
author concludes that Hozoon canadense is of organic origin. (Nicholson in White and 
Nicholson’s Bib. p. 103.) 

Haun, Dr. O. Giebt es ein Eozoon canadense? Hine mikrogeologische Un- 
tersuchung. < Wurtt. naturwiss. Jahresheften, 1876, 24 pp. Stuttgart, 
1876. | 

Printed as a separate pamphlet. 

Haun, (Dr.) O. Giebt es ein Eozoon canadense? Erwide rungauf Dr. C. W. 
Gumbel’s und Dr. Carpenter’s Entgegnung. < Wurtt, naturwiss Jahres- 
heften. Jahrgang. 1878. 21 pp. 1 plate. Stuttgart. 1878. 

Hann, O., in Reutlingen sprach uber das Eophyllum canadense aus dem 
Serpentinkalk des Laurentiangneisses von Canadas. < Wurttemb. natur- 
wiss. Jahresheften. Jahrgang, 1880. pp. 71-74. 

Haun, O. Die Meteorite (chondrite) und ihre Organismen, 56 pp. 32 plates. 
1880. 

Plate xxx., fig. 5, Hozoon canadense, reputed canal system of Eozoon; fig. 6 the same. 
Both stones from which the slides were taken were collected by me in Little Nation. 
Let one compare the canal system of the nummulite fig. 3 with this reputed canal 
system! Figs.3 and 5 should be the same thing. 

Haut, J. Note upon the Geological position of the Serpentine Limestone of 
Northern New York, and an inquiry regarding therelations of this Lime- 
stone to Eozoon Limestones of Canada. < Amer. Journ. Set., vol. xii, 3d 
ser., pp. 298-300, 1876. : 

Abstract of the paper read before the Amer. Association at Buffalo. 

Haver, M. Das Eozoon canadense. Eine micro-geologische Studis, mit 18 
photographic plates. Leipzig. 1885. 

Hrrcucock, C.H. The Earlier Forms of Life (Eozoon). 16 pp. 10 figs. N. 
Pa. DD. 

HocustetTeR, —. Eozoon in Austria. <Quart. Journ. Geol. Soc. Lond., 
vol. xxii, p. 16. 1866. 

Hocustettrer, R. F. Ueber das Vorkommen von Eozoon in Krystallinischen 
Kalke von Krumman in sudlichen Bohmen. <Sitz. d. k. Akad. d. Wias., 
vol liii, pp. 14-25. 1866. 

Hocasterter, (Prof V.) Dr. W. B, Carpenter In Lonpon. Neuer Pund 
von Eozoon canadense. <K. K. geol. Reich. Ver. 1868, pp. 69, 70. 1868. 

HorrMann, R. On the Mineralogy of Eozoon canadense. <Amer. Journ. 
Sct , vol. i, 3d ser., pp. 378, 379. 1871. 

Hunt, T. S* Laurentian Rhizopods of Canada. (Extract of a letter from T. 
Sterry Hunt, F. R. §, to J. D. Dana, April 2, 1864.) <Amer. Journ. 
Sct., vol., xxxvii, 2d ser., p. 431. 1864. 

Hunt, T. 8. On the Mineralogy of Eozoon canadense. <Canad. Nut.,n.s., 
vol. ii, pp. 120-127, 1 plate. 1865. 
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’ Hunt, T.8. On the Mineralogy of certain Organic Remains from the 
Laurentian Rocks of Canada. < Quart. Journ. Geol. Soc. Lond , vol. xxi, 
pp. 67-71. 1865. 

Gives a detailed account accompanied with analysis, of the mineral nature and 
siracture of Hozoon Canadense. (Nicholson in White and Nicholson’s Bib. p. 107.) 

Hunt, T.8. Geology and mineralogy of the Laurentian Limestones. <(feolo- 
gical Survey of Canada. Report of progress from 1863 to 1866, pp. 181- 
233. Ottawa, 1866. } 

Thongh essentially mineralogical, this report contains many interesting observations 
bearing on the nature and mode of preservation of Eozoon canadense. (Nicholson in 
White and Nicholson's Bib, p. 107.) 

Hunt, T. 8. The Geological History of Serpentines, including Notes on 
pre-Cambrian Rocks. < Trans. Roy. Soc. Canada, vol. i, pp. 165-215. 
1883. i 

Jones, T. R. Eozoon canadense in this country. <Nat Hist. Rev. Lond., 
vol. v., pp. 297, 298, 1865. 

In this communication to the editor he states that Eozoon canadense is abundant in 
the British Isles. Mr. W. A. Sanford has hunted it up in the Green Connemara mar- 
ble, and he also finds it there in masses indicated by him. The best way of getting a 
sight of the structure due to the presence of Foraminifera is to dissolve small flakes of 
the “Irish Green” in very weak dilute acid, and then the shelly part being removed, the 
green silicates remain representing the sarcode that filled the chambers, pseudopodian 
tubules and stolon passages. 

JonEs, T. R. On the Oldest Known Fossil, Eozoon canadense. < Popular 
Sci. Rev., vol. iv., pp. 343, pl. xv. 1865. 

Discusses the geological and zoological relations of Hozoon. 

Jones, T. R. On the Oldest Known Fossil, Eozoon canadense of the Lauren- 
tian Rocks of Canada; its place, structure and significance. < Popular 
Sei. Review, 1867, pp. 343-352, plates xv and 2 wood cuts. 

A semi-popular account of Hozoon canadense. (Nicholson in White and Nicholson’s 
Bib. p. 109.) 

JuLienN, A. A. A study of ‘‘Eozoon Canadense.”’? Field observations. 


<Proc. Amer. Asso. Ado. Sci., vol. xxxiii, 1884, pp. 415, 416. (Abstract.) 
1885. 


Kine, W. Note on Eozoon canadense. < Nature, vol. iv, p. 85. 1871. 


Kine, W., and T. H. Rowney. Ontheso called ‘‘Eozoonal Rock.’’ < Quart. 
Journ. Geol. Soc. Lond., vol. xxii, pp. 185-218, 2 plates. 1866. 

The authors describe in this memoir the results of a careful chemical and micro- 
scopical examination of the Grenville “ Zozoonal’’ Ophite, from which they arrive at 
the conclusion that Eozoon canadense is of truly inorganic origin. (Nicholson in White 
and Nicholson’s Bib. p. 110. 

Kine W., and T. H. Rowney. On the so-called ‘‘Eozoonal’’ Rock. < Quart. 
Journ. Geol. Soc. Lond., vol. xxv, pp. 116, 117. (Abstract.)* 1869. 

The authors adduce further evidence that their views as to the mineral nature of 

Eozoon are correct (Nicholson in White and Nicholson’s Bib. p. 110.) 
Kine, W., and T. H. Rownry. On Eozoon canadense. < Proc. Roy. Irish 
Acad., vol. x, p. 506, 2 plates xli—xliv. 1870. 
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Kine, W., and T. H Rownegy. On the Mineral Origin of the so-called 
‘*Bozoon canadense.”? <Proc. Roy. Irish Acad., ser. 2, vol. 1, pp. 140- 
153. 1871. 

A reply to papers by Drs. J. W. Dawson and T. Sterry Hunt on the zoological and 
chemical aspects of the question respectively. The paper concludes with a recapitula- 


tion of the various points detailed in the formerly published papers of the authors. 
(Nicholson in White and Nicholson’s Bib. p. 110 ) 


Kine, W., and T. H. Rowney. Eozoon, examined principally from a For- 
aminiferal standpoint. <Ann., and Mag. Nat. Hist., ser. 4, vol. xiv, pp. 
274-289, plate xix. 1874. 

A controversial paper, in which evidence is brought forward to show that Hozoon 
canadense is inorganic in its nature. (Nicholson in White and Nicholson’s Bib. p.111.) 

Kine, W., and T. H. Rowney. Remarks on the subject of Eozoon. <Ann, 
and Mag. Nat. Hist., ser. 4, vol. xiii, pp. 390-396. 1874. 

A summary of the chief points in favor of the mineral nature of Hozoon canadense. 
(Nicholson in White and Nicholson’s Bib. p. 111.) 


‘Kine, W., and T. H. Rownrey. Kemarks on the ‘‘Dawn of Life’’ by Dr. 
Dawson; to which is added a supplementary note, <Ann., and Mag. 
Nat. Hist., ser. 4, vol. xvii, pp. 360-377. 1876. 


A critical memoir, stating the objections held by the authors as to the supposed 
organic origin of Eozoon. (Nicholson in White and Nicholson’s Bib. p. 111.) 


LAUBE, G. Notizer von einer Reise in Scandinavien. < Lotos, xxiv, Jahrg. 
(Eozoon p. 21.) Prague. 1874, 

Lea, I. Contributions to Geology. Philadelphia, 1833. 

LEerpy, J. Remarks on Eozoon. < Proc. Acad. Nat. Sci., 1877, p. 20. 1877. 

LoGaN, W. E. Supposed Fossils in the Laurentian Limestone. <Geology of 
Canada pp. 48, 49, 2 wood cuts. 1863. 

Logan, W. E. On Organic Remains in the Laurentian Rocks of Canada; 
(from a letter to the editors of this Journal from Sir W. E. Logan, 

* F.R.§8, dated Montreal, Feb. 17th, 1864.) <Amer. Journ. Sei., vol. 
XxXvii, 2d ser., pp. 272, 273. 1864. 

Logan, W. E. On the Occurrence of Organic Remains in the Laurentian 
Rocks of Canada. < Quart. Journ. Geol. Soc. Lond., vol. xxi, pp. 45-50. 
1865. ° 

This memoir is a geological one, occupied with a general description of the Lauren- 
tian Rocks of Canada, illustrated by sections. The author, however, gives an account 
of the discovery of Hozoon in the’ Lower Laurentian Limestone, and describes the 


general mode of occurrence of, and the appearance presented by, the specimens. 
(Nicholson in White and Nicholson’s Bib. p. 112.) 


Logan, W. E. On the Occurrence of Organic Remains in the Laurentian 
Rocks of Canada. <Canad. Nat., new ser., vol. ii, pp. 92-99. 1865. 
A reprint from the Quart. Journ. Geol. Soc. Lond., 1865, with some additional notes. 
(Nicholson in White and Nicholson’s Bib. p._ 112.) 
Logan, W. E. On New specimens of Eozoon. < Quart. Journ. Geol. Soc. 
Lond., vol. xxiii, pp. 253-257. 1867. 
This is a geological memoir, it is of interest to the paleontologist as giving a detailed 
account of the precise geological position of the bed from which was obtained the least 


altered example of Hozoon canadense (the ‘*Tudor specimen”’) as yet known to science. 
(Nicholson in White and Nichelson’s Bib. p. 113.) 
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Loaan, W. E., J. W. Dawson, and T. 8. Hunt. On the Occurrence of 
Organic Remains in the Laurentian Rocks of Canada. < Report Brit. 
Assoc. (Bath Meeting), Trans. Sections, p. 225. 1864. : . 

Massius, K. Der Bau des Eozoon canadense nach eigenen Untersuchungen 
verglichen mit dem Bau der Foraminiferen. < Pualaeontographica, vol. 
Xxv, pp. 175-192, plates 23-40, 1878. 

Moerstus, Dr. K. Ist das Eozoon ein versteinerter Wurzelfussler oder cin 
Mineralgemenge? < Die. Natur. Jahrg. 1879, Nos. 7, 8, 10-21, wood cuts. 
1879. 

Mazsrus, Dr. K. Principal, J. W. Dawson’s Criticism of my Memoir “On the 
Structure of Eozoon canadense compared with that of Foraminifera.” 
<Amer. Journ. Sci., vo). xviiii, 3d ser., p. 177. 1879. 

Nicnouson, H. A., and Dr. J. Muriz. On the Minute Structure of Stroma- 
topora and its Allies. < Journ. Linn, Soc., vol. xiv, pp. 187-246, 5 wood 
cuts and 5 plates. 1878. ; 

PARKER, JONES, and Brapy. On the Priority in the Discovery of the Canal 
System in Foraminifera. <Ann., and Mag. Nat. Hist., ser. 4, ta xiv, 
p. 64, 305. 1874. 

Perry, J. B. Eozoon Limestone of Eastern Massachusetts. < Amer. Nat., 
vov. Vv, pp. 539, 541. 1871. 

Perry, J. B. Notes on Eozoon canadense. < Nature, vol. iv, -p. 28. 1871. 

Perry, J. B. On “the Eozoon” Limestone of Eastern Massachusetts. 
< Proc. Am. Assoc. Adv. Sci., vol. Xx, 270-276. 1872. 

Mr. Perry corroborates the sbéenent of Mr. Burbank as to the existence of Konoon in 
the chrystalline limestones of Eastern Massachusetis. (Nicholson in White and Nich- 
olson’s Bib. p. 57.) 

Perry, J.B. Few remarks on the ‘‘Hozoon’’ Limestone of Eastern Massa- 
chusetts. < Proc. Bost. Soc. Nat. Hist., vol. xiv, pp. 199-204. 1872. 
PusyREwskI, (Pror.) P. Eozoon canadense im Kalkstein von Hopinwara in 
Finnland. <Bull. d. ? Acad, Imp, d. Set. a. St. Peter, tome x, pp. 151, 152. 

1866. 

READE, T. M. On the Eozoon canadense. < Nature, vol. iii, pp. 146, 147. 
1870. sae ue 

Reapg, T. M. On the Eozoon canadense. < Nature, vol. iii, pp. 267, 367, 
368. 1871. 

Rowney, T. H. On the so-called “Kozoonal” Rock. < Quart. Journ. Geol. 
Soe. Lond., vol. xxv, pp. 115-118. 1869. 

ScnuuttzE, M.8. Eozoon canadense. <Kolner Zeitung, aug. 14, Cologne. 
1873. 

Not seen. 

Scuu.ttzE, M. 8. Eozoon canadense. <Ann., and Mag. Nat. Hist., ser. 4, 
vol. xiii, pp. 324-326. 1874. : 

SanrorD, (Mr.) Announces Eozoonin Connemara Marble of the Binabola 
Mountains, Ireland. < te i Maga. Reannounced in “ Reader,’ 
Feb. 25th, 1865. 


Not seen. 
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THomson, W. Paleozoic crinoids. < Nature, vol. iv, p. 72. 1871. 
Remark on Eozoon. , 
4 VILANOVA Y PErRA, JUAN. Estructura de las rocas serpentinosas y el Eozoon 
C: canadense. < Soc. Hspan. Hist. Nat., vol. iii, parts 2 and 3. 1874. 
: 
; 


Concludes that Eozoon canadense is not the remains of an organism, (Nicholson in 
White and Nicholson’s Bib. p. 180.) 


Wuitney, J. D., and M. E. Wadsworth. Remarks on the Eozoon from the 
Azoic System and its subdivisions. < Bull. Mus. Comparative Zool., vol. 
vii, pp. 528-538. 1884. a : 

Wincueitut. N. H. The cunriferous series in Minnesota. < Am. Asse. Adv. 
Sci. 1880, p. 425. Reprinted in the ninth annual report of the Minnesota 
survey. 


A remark on the probable Silurian or Cambrian age of the Eozoon-bearing rocks of 
Canada, based on the age of the Norian rocks of Minnesota. 


q WincHeLh, N. H. Geology of Minnesota, vol. i, of the final report, p. 283. 
Bi 1884. 


4 Note on Eozoon. 
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NORTH AND SOUTH AMERICA. 


Anon. The Nummulites of North America. < Amer. M. Micro. Journ., vol. 
iv, pp. 1-2. 1883. 

ARNOLD, J. W. 8. Microscopical Examination of Specimens of Deep Sea 
Soundings, taken during a cruise of the ‘‘Nautical School-ship Mercury,” 
1871-2. < Rept. Comm. of Pub. Charities and Corrections, pp. 13-16. 1872. 

Acassiz, L. Report upon deep-sea dredgings in the Gulf Stream during the 
Third Cruise of the United States Steamer Bibb, addressed to Prof. Ben- 
jamin Pierce, Superintendent United States Coast Survey. < U. S. Coast 
Survey Report, 1869, pp. 208-219. 1872. 

Aaassiz, A. On the Explorations in the Vicinity of the Tortugas, during 
March and April, 1881. (Pelagic Fauna of the Gulf Stream). < Bull. 
Mus. Comp. Zool., vol. ix, pp. mir. 1881; also Nature, vol. xxiv, p. 
592. 1881. 

BaitEy, J. W. Fossil Foraminifera in the Green Sund of New Jersey. 
<Amer. Journ. Sei., vol. xli, pp. 213, 214. 1841. 
BalLey, J. W. American Polythalmia from the Upper Mississippi; and also 
from the cretaceous formation on the Upper Missouri. < Amer. Journ. 

Sei., vol. xli, pp. 400, 401; 4 wood cuts. 1841. 

BatLEy, J. W. On fossil Yoraminifera in the calcareous marl from the cre- 
taceous formation on the Upper Missouri, and on silicified wood found 
near Fredericksburg, Va, < Proc. Acad. Nat. Sci., Phila., vol. i, p. 75. 
1843. 

BaILEy, J. W. Onsome New Localities for Infusoria, Fossil and Recent. 
<Amer. Jour. Sci., vol. xlviii, pp. 321-343. 1845. 

Bartry, J. W. On_a Process for Detecting the Remains of Infusoria, etc., in 


Sedimentary Deposits. < Proc. Amer. Assoc. Adav. Sci., 1849, p. 409. - 


1850. 

BarLtey, J W. Microscopical examination of Soundings made by the U. 8. 
Coast Survey off the Atlantic Coast of the U.S. <Smith Contrib. to 
Knowl., vol. ii, p. 15; 1 plate. 1851. 

Bartey, J. W. Observations on a newly discovered animalcule (Pamphagus). 
< Amer. Journ. Sci., vol. xv, 2d ser., pp. 341-347, 1853; and Quart. Journ. 
Micro. Sci , vol. i, pp. 295-299. 1853. 

Barry, J. W. Examination of some Deep Soundings from the Atlantic 
Ocean. < Amer. Jour. Scei., vol. xvii, 2d ser., pp. 176-178. 1854. 

BaruteEy, J. B. On the Origin of Green Sand, and its formation in the Oceans 
of the present Epoch. < Proc. Bos. Soc. Nat. Hist., vol. v, pp. 364-368, 
1856; also in Amer. Jour. Sct., vol. xxii, pp. 280-284. 1856. 


Battery, J. W. On the Origin of Green Sand and its formation in the Oceans 
of the present Epoch. < Quart. Journ. Micr. Sci., vol. v, p. 83. 1857. 
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BattEy, L. W. Notes on New Species of Microscopical Organisms, chiefly 

from the Para River, South America. < Jour. Bos. Sci. Nat. HMist., vol. 
vii, pp. 327-351. 1863. 


Barnarp, W. 8S. Protozoan Studies. < Proc. Amer. Assoc. Adv. Sci., 1871, 
vol. xxiv, pp. 240-242. (Abstract.) 1872. 
Echinopyxis, Englypha. 
Briiurnes, E. Notes on some of the more remarkable genera of Silurian and 
- Devonian fossils. < Canad. Nat., new ser., vol. ii, pp. 184-189, with 14 
wood cuts; and pp. 405-409, with 3 wood cuts. 1857. 


Discusses the structure and aflinities of Receptaculites, Pascedlas, and Beatricea. 
(Nicholson in Wiite and Nicholson’s Bib. p. 79.) 


Bruurnes, E. Palzeozoic Fossils, vol. i, 1861-1865. < Geol. Survey of Canada. 
‘‘New Species of Lower Silurian Fossils.”’ 
BuaKe, W. P. Notice of Remarkable Strata containing the remains of In- 


fusoria and Polythalamia in the Tertiary Formation of Monterey, Cali- 
fornia. < Proc. Acad. Nat. Sci. Phila., vol. viii, pp. 328-351. 1856. 
: BoRNEMANN, J. G., in Erman’s—Ueber einige bisher nicht beachtete Tertiar- 
: Gesteine aus der Umgegend von Rio de Janeiro. <Hrman’s Archiv. v. 
4 wissensch, Kunde v. Russland, vol. xiv, pp. 143-161, pl. iv. 1854. 


Brapy, H. B. A monograph of Carboniferous and Permian Foraminifera 
¥ (the genus Fusulina excepted). < Palwontographical Society, 1876, pp. 
fs 1-166, plates i-xii. 

BS This work is necessarily principally concerned with British forms, but not exclusively 

so. At page 47 isa summary of geological localities in North America which have 

yielded Carboniferous or Permian Foraminifera. The following forms are described 

from the Carboniferous Rocks of North America: Valulina paleotrochus, Eheb., V. 

deccurrens. V.plicate, Brady. V- bulloides, n. sp., V. rudis, n. sp., Nodosinella 

priscilla, Dawson, Calearina ambigua, n. sp, and Endothyra bowmant, Phill. The 
last is shown to be the subsequently described Rotzxlia baileyi, Hall, from the Spergen 

Hill Limestone of Indiana. (Nicholson in White and Nicholson’s Bib. p. 86. 

_  BRoOADHEAD, G. C., in Raphael Pumpelly’s Preliminary Report on the Iron 

: Ores and Coal Fields. < Geol. Survey of Missouri. 1873. 

Fusulina and Receptaculites. 

BROADHEAD, G. C. Carboniferous Rocks of Kansas. < Trans. Acad. Sei., St. 

Louis, vol. iv, pp. 481-492. 1884. | 
Fusulina cylindrica. 

ConraD, T. A. Descriptions of new species of Organic Remains from the 
Upper Eocene Limestone of Tampa Bay. < Amer. Journ. Sei., vol, ii, 2d 
ser., pp. 399, 400) 9 wood cuts. 1846. 

Describes WV. foridanus, Cristeliaria rotella. 

ConraD, T. A. Observations on the Eocene formation, and descriptions of 
one hundred and five new fossils of that period, from the vicinity of 
Vicksburg, Mississippi; with an appendix. < Proc. Acad. Nat. Sci., 
Phila., vol. iii, pp. 280-299. 1848. 


Remarks, among the characteristic fossils, Nummulites Mantelli N. Floridana. 
Cristellaria rotella. 
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Conrap, T. A. Report of the United States and Mexican Boundary Survey, 
vol. i, pt. ii, Descriptions ef Cretaceous Fossils. 1857. 

Conrap, T. A. Catalogue of the Eocene Annulata, Foraminifera, Echino- 
dermata and Cirripedia of the United States. < Proc. Acad. Nat. Sei., 
Phila.,, vol. xvii, pp. 73-75. 1865. 

CouprmrR, J. H. A letter read by Dr. A. A. Gould, dated at Bainbridge, on 


the Chatahoochee River, Georgia, March 15, 1845. < Proc. Bos. Soc. Nat.- 


Hist., vol. ii, pp. 123-124. 1848. 
Nummulites, probably N. Mantelvi. 
CRAVEN, AND Marrir. Recent Discovery of a Deep-sea Bank on the Eastern 
Side of the Gulf Stream of the Coast of South Carolina, Georgia and 
_ Florida. < Proc. Amer. Assoc. Adv. Sci., vol. vii, pp. 167-171. 1856. 
Crisp, F. On Mr. W. 8. Thomas’ slides of sand obtained by washing clay 


from the boulder-drift of Meeker county, Minn., U.S. A. <Journ. R. 


Mioro. Soc., ser. ii, vol. iv, p. 504. 1884. 

CrEDNER, H. Die Kreide von New Jersey. < Zeitschr. d. deutsch geol. Gesell, 
bd. xxii, pp. 191-252. 1870. 

Crospy, W.O. Ona Possible Origin of Petrosiliceous Rocks. < Proc. Bos. 
Soc. Nat. Hist., vol. xx, pp, 160-169. 1879. 


CUNNINGHAM, K. M. Cleaning, Foraminifera. < Amer. M. Micro. Journ. 


vol. i, p. 88. 1880. 

CunninGHAM, R.O. Notes on the Natural History of the Strait of Ma- 
gellan; pp. 28-32. 1871. } 

Dana, J. D. Descriptions of fossils. <Appendia to vol.x, Wilkes’s U. 8. 
Expl. Hxped., (Foraminifera from Oregon,) p. 729, pl. 21 of atlas. 1849. 

Dana, J. D. Origin ot Coral Reefs and Islands. < Amer. Journ. Sei., 3d 
ser., vol. xxx, pp. 89-105, 169-191. 1885. 


Dawson, G. M. On Foraminifera from Gulf and River St. Lawrence. stems 
ad. Nat., N.8., vol. v, pp. 172- wood cuts. 1870. 


Dawson, G. M. Note on the occurrence of Foraminifera, Voccoliths, etc., in 
the Cretaceous Rocks of Manitoba. <Canad. Nat., new ser., vol. vii, pp. 


252-357. 1874. 

The author examined the Cretaceous Rocks of Pembina, some of which resembled the 
“chalk” of Nebraska in appearance and texture. The earthy base of this deposit con- 
sisted principally of Foraminifera, ‘coccoliths, and allied organisms. The author 
describes and figures Textularia globulosa, T. pygmea, Discorbina globularis, Plan- 
orbulina ariminensis, and forms of coccoliths and Rhubdoliths. (Nicholson in White 
and Nicholson’s Bib. p. 91.) 

Dawson, G. M. Report on the geology and resources of the region in the 
vicinity of the Forty-ninth Parallel, from the Lake of the Woods to the 
Rocky Mountains; with lists of plants and animals collected, and notes 
on the fossils. Pages 379, with 18 plates and 3 maps. 1875. 

There are notes on the fossils collected (mostly plants and vertebrates), and amongst 
these may be mentioned the microscopic organisms (Foraminifera, etz.,) detected by 
the author in the Cretaceous Rocks of the Pembina escarpment and other localities. 
(Nicholson in White and Nicholson’s Bib. p. 91.) 
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Dawson, G. M. On a new Species of Loftusia from British Columbia. 
Qurt. Journ. Geol. Soc., Lond., xxxv, p. 69, pl. vi. 1879. 


Dawson, G. M. Bowlder Clays; their Microscopic Structure and the Various 
Organisms Found in Them. < The Times, Chicago, June 13, 1885. 


Dawson, G. M. Boulder-clays. On the Microscopic Structure of Boulder- 
clays and the Organisms contained in them. < Bull. Chicago Acad. Sez., 
vol. i, pp. 59-69; 3 wood cuts. 1885. Alsoin the Thirteenth Ann. Rept. 
Geol. and Nat. Hist., Sur. Minn., 1884, pp. 150-163; 3 wood cuts. 1885. 

Dawson, J. W. Additional Notes on the Post-Pliocene Deposits of the St. 
Lawrence Valley. < Canad. Nat., vol. iv, pp. 23-39; wood cuts. 1859. 

The author describes and figures 8 species of the Foraminifera. 

Dawson, J. W. Notice of Tertiary Fossils from Labrador, Maine, etc., and 

Remarks on the Climate of Canada in Newer Pliocene or Pleistocene 


Period. <Canad. Nat., vol. v, pp. 188-200, wood cuts. 1860. Forami- 
nifera. 


The only new species mentioned is Nonionina labradorica. 

Dawson, J. W. Notes on Post-pliocene Deposits at Riviere Du Loupe and 
Tadaissac. < Canad. Nat., N.8., vol. ii, pp. 81-87. 1865. 

Dawson, J. W. On Foraminifera from the Gulf and River St. Lawrence. 
<Amer. Journ. Sci., vol. i, ser. 3, pp. 204-210; 10 wood cuts. 1871. 
Dawson, J. W. On Foraminifera from the Gulf and River St. Lawrence. 

<Ann. and Mag. Nat. Hist., ser. 4, vol. vii, pp. 83-89. 1871. 

Dawson, J. W. On Some New Specimens of Fossil Protozoa from Canada. 
<Proc. Amer. Assoc. Adv. Sci., 1875, vol. xxiv, pp. 100-105; wood cuts. 
1872. . 

Dawson, J. W. Notes on the Post-pliocene Geology of Canada. < Canad. 
Nat., N.S., vol. vi, pp. 19, 166, 241, 369, pl. iii. 1872. 

Dawson, J. W. On some New Specimens of Fossil Protozoa from Canada. 
<Proc. Amer. Assoc. Adv. Sci., vol. xxiv, pp. 100-106. 1876. 

Dawson, J. W. Paleontological Notes.—II. Saccammina? (Calcisphera) 
Eriana. < Canad. Nat., vol. x, No.1. 1881. 

D’OrBiGNy, A. Voyage dans l’Amerique Meridinale pendant les Annees, 
1826-1833, Paris, 1834-43, vol. v, partie 5. Foraminiferas, fol. 9 pl’s. 
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Sponges, as affording a Distinctive Character. < Ann. and Mag. Nat. 
Hist., ser. 3, vol. xiii, pp. 72-82. Wood cuts. 1864 

WatticH, G. C. On the Deep-Sea Bed of the Atlantic and its inhabitants. 
<Quart Journ. Sci. Lond., vol. i, pp. 36-44. 1864. 


Watiicu, G. C. On the extent and some of the principal causes of 
Structural Variation among the Difflugian Rhizopods. < Ann. and Mag. 
Nat. Hist., ser. 3, vol. xiii, p. 215, pls. xv., xvi. 1864. 


Wauiicn, G@. C. On the Structure and Affinities of the Polycystina. 
< Trans. Micros. Soc. Lond., vol. xiii, p. 75-84. 1865. 


Watticn, G. C. On the Radiolaria as an Order of Protozoa. < Pop. Sez. 
Review, new series, vol. ii, pp. 267-368, pl. vi. 1868. 


Watuicu, G. C. On some undescribed Testaceous Rhizopods from the 
North Atlantic Deposits. < Monthly Micr. Journ., vol. i, p. 104, pl. iii. 
1869. 


“Yatuicu, G. C. On the Vital Functions of Deep Sea Protozoa. < Month 
Micro. Journ., vol. i, p. 32. 1869. 


WauuicH, G. C. On the Rhizopoda as embodying the Primordial Type 
Animal Life. < Monthly Micr. Journ., vol. i, p. 228. 1869. 

Watuicu, G. C. On the true Nature of the so-called ‘‘Bathybius.” <Ann. 
and Mag. Nat. Hist., ser. 4, vol. xvi, pp. 322-339. 1875. 


Wauuicu, G.C. Deep-Sea Researches on the Biology of Globigerina, 2 pis. 
8vo. London, 1876. 


Watuicu, G. C. On the Fundamental Error of constituting Gromia the 
Type of Foraminifera] Structure. <Ann. and Mag. Nat. Hist., ser. 4, 


vol. xix, p. 158. 1877. 


Wautica, G. C. Observations on the Coccosphere. <Ann. and Mag. Nat. 
HTist., ser. 4, vol. xix, p, 342, pl. xvii. 1877. 


Watuicn, G. C. On Rupertia stabilis, a new sessile Foraminifer from the 


North Atlantic. <Ann. and Mag. Nat. Hist., ser. 4, vol. xix, p. 501, 


pl. xx. 1€77. 


| Shae. ys mn A ad a Poe ta a eo, a OP eer 
ASS Se ama ade tess lak eg se) it Sak N 2 spe ay 2 ek eee 
VAN le 5 REN BT os ae J st ‘ Vi Peo y 

é tbe: VAR 


STATE GEOLOGIST. 299 


Watticyu, G. ©. Deep Sea Researches on the Biology of the Globigerina. 
1877. 
Not seen. : 
Wauticu, G. C. On the Radiolaria as an order of the Protozoa. < Pop. Si. 
Rev., new series, vol. vi, pp. 267-382, pl. vi. 1878. 


Watticu, G. C. A Contribution to the Physical History of the Cretaceous 
Flints. < Quart. Journ. Geol. Soc. Lond., vol. xxxvi, pp. 68-92. 1880. 


Watuicu, —. Note on the Detection of Polycystina with the hermetically 
closed Cavities of certain Nodular Flints. < Ann. and Mag. Nat. Hist., 
ser. 5, vol. xii, pp. 52-53. 1883. 


WALLIcH, —. Critical Notes on Dr. Augustus Gruber’s ‘‘ Contributions to 
the Knowledge of the Ameebe.’’ <Ann. and Mag. Nat. Hist., ser. 5, 
vol. xvi, pp. 215-227. 1885. 


WEAVER, T. On the Composition of Chalk Rocks and Uhalk Marl, from 
the Observations of Dr. Ehrenberg. <Ann. and Mag. Nat. Hist., vol. 
vii, p. 398. 1841. 


WETHERELL, N. T. Observations on a Well dug on the South side of 
Hampstead Heath. < Trans. Geol. Soc. Lond., 2nd. ser., vol. v, p. 131, 
pl. ix. 1834. 


WETHERELL, N. T. Notice of a species of Rotalia found attached to 
specimens of Vermetus Bognoriensis. < Mag. of Nat. Hist., vol. iii, pp. 
162, 163. 1839. 


WHITAKER, W. On the ‘‘Lower London Tertiaries’’ of Kent. <Quart. 
Journ. Geol. Soc. Lond., vol. xxii, pp. 404-435. 1866. 


WHITAKER, W. The Geology of the London Basin. < Mem. Geol. Sur. Gt. 
Brit., vol. iv, pp. 575, 578, 581, 596, 600. 1872. 
Lists of Foraminifera found in Thanet, Woolwich and Reading, Oldhaven, London 
Clay, Brackiesham, and Upper Bagshot Beds. 
Witson, E. On the Occurrence of Foraminifera in the Carboniferous Lime- 
stene of Derbyshire. < Midland Naturalist, vol. iii, p. 220. 1880. 


Wiuuiamson, W. C. On some of the Microscopical Objects found in the 
Mud of the Levant, and other Deposits, with remarks on the Formation 
of Calcareous and Infusorial Siliceous Rocks. < Mem. Lit. and Philos. 
Soc. of Manchester, ser. 2, vol. viii, p. 1. 1848. 


Wiuiamson, W. C. On the recent British species of the genus Lagena. 
<Ann., and Mag. Nat. Hist., ser. 2, vol. i, p.1. 1848. 

Wiuuramson, W.C. On the Structure of the Shell and Soft Animal of Poly- 
stomella crispa, with some remarks on the Zoological position of the For- 
aminifera. < Trans. Micros. Soc. Lond., vol. ii, p. 159, pl. xxviii. 1848. 

WIiLiiaMson, W.C. On the minute structure of the Calcareous Shells of 
some recent species of Foraminifera. <Trans. Micrcs. Soc. Lond., ser. 2, 
vol. iii, p. 105. 1851. 
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WituiAmson, W. C. On the minute structure of a species of Faujasina. 
< Trans, Micros. Soc. Lond., ser. 2, vol. i, p. 87, 1851. 


Wituiamson, W. C. Onthe Recent Foraminifera of Great Britain. Printed 
for the Ray. Society, London, 1858. 


Witiiamson, W. C. On the Anatomy and Physiology of the Foraminifera. 
<Popular Science Review, vol. iv, p. 171, pl. viii. 1865. 


Wriuuramson, W.C. Deep-sea Researches. < Nature, vol. xi, p. 148. 1875. 


WitiitAMson, W.C. On the Supposed Radiolarians and Diatoms of the 
Carboniferous Rocks. < Report Brit. Assoc. (Dublin Meeting), Trans. 
Sections, p. 534. 1878. 


Wituramson, W. C. The Origin of a Limestone Rock. <Nuture, vol. 
xvii, p. 265. 1878. 


Woop, J. G@. Common Objects of the Microscope, pp. 121, 122, n. d. 16mo. 


Woop, W. Index Testaceologicus; or a Catalogue of Shells, British and 
Foreign, arranged according to the Linnean System. 8vo. London, 
1825. 


Wricut, E. P. Fossil Caleareous Alge. < Nature, xix, pp. 485, 486. 1879. 


Wricut, J. <A list of the Irish Liassic Foraminifera. <Highth Ann. Rept 
Bel. Nat. F.C. 1870-71. Appendix ii, pp. 22-26. 1871. 


Wricut, J. A list of the Cretaceous Microzoa of the North of Ireland. 
< Proc. Bel. Nat. F. %., ser. ii, vol. i, appendix 1873-74, pp. 73-99. 1875. 


Wriagut, J. On the Discovery of Microzoa in the Chalk-flints of the North 
of Ireland. < Rep. Brit. Assoc. Advan. Sci., 1874, pp. 95, 96, 1875. 


Wricut, J. Foraminifera, Recent and Fossil, with especial reference to 
those found in Ireland. <Proc. Belfast Nat. Hist. and Phil. Soc. Dec. 
4, 1877. 


Wrieut. J. Kecent Foraminitera of Down and Antrim. <Proe. Belfast 
Nat. Field. Club, 1876-7, appendix. 1877. 


Wricat, J. Recent Foraminifera of Down and Antrim. < Annual Rept. 
Bel. Nat. F. C., appendix iv, pp. 101-105, 1 plate, 2 folding lists. 1878. 


Wrieut, J. A list of the Post-Tertiary Foraminifera of the North-East of 
Ireland. < Proc. Bel. Nat. F. C., appendix v, pp. 152-163. 1881. 


Wricuat, J. Notes on the Foraminifera, Genus Lagena. < Proc. Bel. Nat. 
F. C., ses. 1880-81, pp. 108-109. 1882. 7 


Wricut, J. A list of Recent Foraminifera found during the Belfast Nat- 
uralists’ Field Club’s Excursion to South Donegal, 1880. < Proc. Bel. 
Nat. F. C., ser. ii; vol. ii, appendix vi, pp. 179-187, 1880-81, 1 Series 
1882. 3 o 


Wricuat, T. 8. Description of New Protozoa, <Rileh. New Philos. Journ., 
new series, vol. vii, pp. 276-281, 1858; vol. x, pp. 97-104... 1859. 
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Wrieat, T. S. On the Reproductive Elements of the Rhizopoda, <Ann. 
and Mag. Nat. Hist., ser. 3, vol. vii, p. 360. 1861. 


Wrieut, T. 8. Observations on British Protozoa and Zoophytes. <Ann, 
and Mag. Nat. Hist., ser. 3, vol. viii, p. 120, pis. iii-v. 1861. 


Wyatt, J..and T. R. Jones. On the Orbitulinae of the Chalk, and ‘ Fossil 
Beds” of the Drift. Geol., p. 233. 1862. 
Not seen. 
Youne, J., and J. ARmsrrone. On the Carboniferous Fossils of the West 
of Scotland. < Trans. Geol, Soc. Glasgow, vol. iii, supplement. 1871. 


Youne, J..and J. ARmsTrRone. The Fossils of the Carboniferous Strata of 
the West of Scotland. < Trans. Geol. Soc. Glasgow, vol. iv, pp. 267. 
1873. 


Axcock, T. On the Structure of the Shell of several common species of 
Polymorphina. < Proc. Man. Lit., and Philo. Soc., vol. xxii, pp. 67, 68. 
1883. ; 

Brapvy, H. B.,in M’Intosh’s Marine Invertebrates and Fishes of St. Andrews. 

_ (Alist of Foraminifera,) pp. 11,12. 1875. 

CROSSKEY, H. W. Note on the Ostracoda and Foraminifera of the Shelly 
Patches at Bridlington Quay. < Quart. Journ. Geol. Soc., vol. xl, pp. 
325-327. 1884. 


GarpnerR, J. §. Chalk, and the Origin and Distribution of Deep-Sea 
Deposits. < Nature, vol. xxx, pp. 192, 193, 264, 265. 1884, 
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Acutarpi, A.d, Corralli Fossili del Terreno Vummulitico dell’ Alpi Venete . 
4to.- Pisa, 1867. 

Anon. Foraminiféres etInfusoires. Je donne ici l’ énumération des espéces 
en deux listes séparées ainsi qu elles ont été successivement publiées. 
< Actes. Soc. Linn., ser. 3, vol. iv, pp. 643-651. 1861. 

Aoust, Vrruet D’. Réponse aux différentes objections de M. Viguier, 
relatives sa communication sur les Marbres del’ Aude. < Bull. de la Soc. 
Geol. de France, ser. 3, vol. xi, pp. 315, 318. 1883. 

BACHMANN, I. Quelques remarques sur une note de M. Renevier intitulée: 
**Quelques observations géologiques sur les Alpes de la Suisse centrale. 
(Schwaytz, Uri, Unterwalden et Berne) compaiées aux Alpesvaudoise.”’ 
<Mitthei der Naturforsch. Geselisch. in Berne, Jahr, 1869, pp. 161-174. 
1870. 

Barrots, C. Recherches sur les terrains anciens des Astiories et de la Gali- 
cie. <Mem. Soc. Geol. du Nord., vol. ii, pp. 1-630, pls. i-xx. (Also sep- 
arately published, 1 vol., 4to, 20 plates), Lille. 1882. 

BEAumont, £. de. Sur |’ age du terrain nummulitique des Pyrénées. 
<Bull. de la Soc. Geol. de France, sér. 2, tome v, p. 413. 1848. (Leon- 
hard’s Jahr neuse buch fiir Geonosie, p. 272. 1848. 

Beccarius, J. B. De Bononiensi arena quadam (Commentarit de Bonon. 
Scient, et Art. Inst.) Vol.i. 1731. 

BELLARDI, L. Liste des fossiles de la formation nummulitique du comté de- 
Nice. <Bull. de la Soc. geol. de France, sér. 2, vol. vii, pp. 678-683. 
1850. 

BELLARDI, L. Catalogue raisonné des Fossiles nummulitiques du comté de 
Nice. <Wem. Geol. Soc. de France, sér. 2, vol. iv, pp. 206-300, plates 12- 
22. 1852. : 

BELLARDI, L. Catalogo ragionato dei Fossili Nwmmuilitict d’ Equitto della. 
raceolta del R. Museo Mineralogico di Torino. 4to. 1854. 


BERTHELIN, G. Liste des Foraminiféres receuillis dans la Baie de Bour-. 
geneuf et i Pornichet. 8vo. Nantes, 1878. 

BERTHELIN, G. Foraminiféres du Lias Moyendela Vendée. < Revue et Mag. 
de Zool. 1879, p.18, 1 pl. 1879. | 

BERTHELIN, G. Coup d’ cil sur la Faune Rhizopodique du Calcaire Grossier~ 
inférieur de la Marne. < Bull. del’ Assoc. France, pour Avance. des Sci. ,. 
1880, pp. 553-559. 1880. 

BERTHELIN, G. Mémoire sur les Foraminiféres fossilesdel’Btage Albien 
de Monteley (Doubs). <Mem. Soc. Geol. de France, s¢r. 3, vol.i, No.5, 
pls. xxiv-xxvii. 1880. - 

BERTHELIN, G. Les Foraminiféres Kossiles de 1’ Gtage Albien de Monteley,. 
4 pls. Paris, 1882. ' 
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BERTHELIN, G. Sur l’ouverture de la Placentula Partschiana, d’Orb., sp. 
<Bull. de la Soc. Geol. de France, sér. 3, vol. xi, Nov. 6th, pp. 66, 17. 
1882. ; | 

BERTHELIN, G. Réponse 4 la Note de M. Terquem, au sujet de |’ ouverture de 
la Placentula Partschiana. < Bull. d la Soc. Geol. de France, <ér. 3, vol. 
xi, pp. 304-3(8. 1882. Mahe 

BERTHELIN, G. Liste des Foraminiféres recueillis dans la baie de Bour- 
geneuf et 4 Pornichet. Nantes, 55 pp., 8vo. 1884. 

Not seen. 

Brvupast, F. 8. Cours flémentaire d’ Histoire Naturelle. La Minéralogie 

et la Géologie, pp. 116-118, 5th edition. Paris, 1851. 


Beupant, F.§. Cours £lémentaire d’ Histoire Naturelle. La Minéralogie 
et la Géologie. Calcaires a Nummulites, pp. 239-240, 5 edit. Puris, 1851. 


BuaINVILLE, H.M. Ducrotay de, Traité de Malacologie. Paris, 1825. 


BLAINVILLE, H.M. Ducrotay de, Manuel de Malacologie et de Conchyliologie, 

&c. Paris, 1825-27. 

BLAINVILLE, H. D.de. Faune Frangaise, Malacazoaires on Animaux Mollus- 
ques. Paris, 1820-30. 

BLAINVILLE, H. D. de. Manuel de I’ Actinologie ou de Zoophytologie. 8vo. 
Paris, 1834. 

BLAINVILLE, H. D.de. Dictionaire des Sciences Naturelles. Paris, 1814-30. 


- Boru, G. Contribuzione allo studio dei calcari grigidel Veneto. < Boll. 
d. R. Com. Geol. d.’ Italia., ser. ii, vol. vi, pp. 156-165. 1885. (G@. B.C.) 

BonissENT,— Essai Géologique sur le Départment de la Manche, 9e £ poque. 
—8ol Secondaire. Terrani Crétacé. <Mem. Soc. Sci. Nat. Cher., vol. 
xi, pp. 217-228. 1865. : 

- Bonissent, — Essai Géologique sur le Départment de la Menche, 10e 
Epoque.—Sol Tertiaire. < Mem. Soc. Sci. Nat. Cher., vol. xiii, pp. 5-34. 
1867. 

BorNEMANN, L. G. Soprauna Specie mediterranea del genere Lingulinopsis. 
< Atti della Soc. Tose. Sci. Nat., vol. vi, fasc. 1, and plate. 1883. 


~ Bosco, L. A. G. Histoire Naturelle des Coquilles. Paris, 1802. 


Bouk, A. Observations sur le travail de M. Adolphe de Morlot relatif a la 
position du calcaire 4 Nummulites relativement, au grés 4 Fucoides de 
Vienne et de Trieste et au calcaire crétacé 4 Rudistes. < Bull. de la Soc. 
Geol. de France, sér. 2, vol. v, p. 68. 1847. 

BovusEE, N. Observations sur la note de M. d’ Archiac relative aux fossiles 
du terrainé a nummulites de Bayonne et de Dax. < Bull. dela Soc. Geol. 
de France, sér. 2, vol. iv, pp. 10,11. 1847. — 

BRUGUIERE, J.G. Encyclopédie Méthodique. < Hist. Nat. desiere, vol. i. 
Paris, 1789. 
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BuvienteR, A. Statistique Géologique, min¢ralogique, metallurgiqne et 
paléontologique dn départment de la Meuse. 8vo and 32 plates 4to. 
Paris, 1852. 


CaiLiavx, A. Sur le terrain nummulitique en Toscane. < Bull. dela Soc. 
Geol. de France., sér 2, vol. viii, pp. 1381-136. 1851. 


CaILuiAup, F. Voyage a Méroé, au Fleuve blanc, etc. 4 vols. Paris, 1827. 


CAPELLINI, G. Calcare a Amphistegina, strati a Congeria ecalcare di Leitha 
dei Monti Livornesi, nuove. < Boll. R. Comit. Geol. D’ Italia, vol. vi, pp. 
241-244. 1875. 


CaTTANEO, G. Prime ricerche sui Protozoi, 12 pp. Pavia, 1878. 


Catutuo, A. Sur l’inadmissibilit¢é de la Faune fossile annoncée par M. 
Ewald comme caracteristique de la grande formation nummulitique du 
terrain tertiaire, 12 pp. Padoue, 1848. 


CLAPAREDE, EpoUARD, et LacHMANN. Etudes sur les Jnfusoires et les 
Rhizopodes. Genéve, 1858-61. 


Copr!, F. Frammenti di Paleontologia Modense. < Boll. del. R. Com. Geol. 
Anno., 1876, No. 5-6. 1876. 


Corri, F. Sul calcare Zancleano? Estratto dagli. < Atti. Soc. dei. Nat. da 
Modena., ser. iti, vol. i. 1883. 


Corri, F. Il. Miocene medio nei colli modenese; appendice alla Paleonto- 
logia Modenese. < Boll. R. Comit. Geol. D’Italia., vol. xiv, pp. 171-201. 
1884. 


CoRNUEL, M. J. Description des nouveaux fossils microscopiques du terrain 
erétacé inférieur du départment de la Haute-Marne. < Mem. Geol. Soc. 
de France, s¢r, 2, vol. iii, pp. 241-263, 2 plates. 1848. 

CORNUEL, J. Catalogue des coquilles de mollusques entomostracés et for- 
aminiféres du terrain crétacé inferieur de la Haute-Marne, avec diverses 
observations relatives 4 ce terrain. <Bull. de la Soc. Geol. de France, — 
sér. 2, vol. viii, pp. 430-448. 1851. 

Costa, O.G. Fauna del Regno di Napoli. Naples, 1838. 

Costa, O. G. Foraminiferi Fossili della Marna Blu del Vaticano. <Mem. 
Accad. Se. Napoli, vol. ii, p. 113, pl. i. 1855. . 

Costa, O. G. Foraminiferi Fossili delle Marne Terziarie di Messina. < 
Mem. Acead. Sci. Napoli, vol. ii, p. 127, pls. i, ii,—continuazione, ibid, 
p. 367, pl. iii. 1855. ; 4 


Costa, O. G. Paleontologia del Regno di Naopli, parte 2. <Alti. dell’ | 
Accademia Pontaniana, vol. vii, p. 105, pls. ix-xxvii. 1856. a 


Costa, O. G. Microdoride Mediterranea, 0 Descrizione de’ poco ben con- J 
osciuti od affatto ignoti viventi minuti e microscopici del Mediterraneo, — 


vol. i. Naples, 1861. 
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Costa, O. G, Sopra i foraminiferi di Messina e della calabria estrema. 
<Rendic. dell? Accad. d. sci. fis. e matem. di Nupoli, vol. v, pp. 366-372. 
1866. 

Cuvier, Geo. L. OC. F. Le Régne Animal distribué d’aprés son Organisa- 
tion. Paris, 1817. 


Cuvier, Geo. Le Régne Animal, distribué d’aprés son Organisation, pour 


sevir de base a J’histoire naturelle des animaux et d’introduction 4A. 


Vanatomie comparée. 2 nde, edit. Paris, 1828-30. 


D’ArcuHiACc, LE Vicomrz. Mémoire sur la formation crétacée du Sud-Ouest. 


de la France, < Mem. Soc. Geol. de France, vol. ii, pp. 157-192. 1835. 


D’ArcHiac. Mémoire sur la formation crétacée du sudouest de 1 France.. 
<Mem. Soc. Geol. de France. 1837. 


D’Arcutac, L. V. Essais sur la coordination des terrains tertiaires du nord. 
de la France et del’Angleterre. < Bull. Soc. Geol. de France, vol. x, p. 
168. 1839. 


D’Arcutiac, L. V. Sur les caractéres tirés de la différence de stratification 


et le classement des terrains 4 nummulites. < Bull de la Soc. Geol. de 


France, sér. 1, vol. iv, pp. 532-536. 1843. 


x 


D’Arcutiac, L. V. Observations sur divers terrains 4 nummulites et sur 


leur classement. < Buil dela Soc. Geol. de France, sér. 1, vol. iv, pp. 
485-491. 1843. 


D’Arcutrac, L. V. Description des fossiles recueillis par M. Thorent aux 


environs de Bayonne (extrait). < Bull. de la Soc. de Geol. France, sér. 
2, vol. iii, pp. 475-477. 1846. 


D’Arcarac, L. VY. Description des fossiles recueillis par M. Thorent dans. 


les couches 4 Nummulines des environs de Bayonne. <Mem. Geol. Soc. 
de France, sér. 2, vol. ii, pp. 189-217, plate 7. 1846. 
Calcarina? stellata, Nov. sp. 


D’Arcarac. Sur les fossiles i Nummulites des environs de Bayonne et de 


Dax. < Bull. dela Soc. Geol: de France, sér. 2, vol. iv, pp. 1006-1013. 
1847. 


D’ArcHrAc, A. Déscription des Fossiles du groupe Nummulitiqne recueillis: 


par M. §.—P. Pratt et M. J, Delbos aux environs de Bayonne et de Dax. 
< Mem. dela Soc. Geol. de France, sér. 2, vol. iii, pp. 397-456, pls. viii-xiii. 
1848. : 


D’ArcHrac. Historie des progrés de la Géologie de 1834-59, 8 vols., vol. iii. 
Paris, 1850. 

D’Arcariac, A. Description des fossiles du groupe nummulitique, recueillis 
par M. M §.—P. Pratt et J. Delbos aux environs de Bayonne et de Dax. 
<Mem. Geol. Soc. de France, ser. 2, vol. iii, pp. 397-502, plates, 8, 9. 
1850. 
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D’Ancaiac, Le. V., in Bellardi’s Catalogue raisonné des Fossiles Nummv- 


litiques du Comté de Nice. <Mem. Soc. Geol. France, sér. 2, vol. iv, p. 
204, pls. xiv-xxii, 1852. 


I) Arcutac, Le. V. Description de quelques fossiles nouveaux ou impar. 
faitement connus des environs des Bains de Kennes. < Bull. Soc. Geol. de 
France, sér. 2, vol. xi, p. 205, pl. ii, 1854. 


D’Arcaiac, L. V. Observations critiques sur la distribution stratigraphie 
et synonymie de quelques rhizopodes. <Bull. Soc. Geol. de France, sér. 
2, vol. xviii, pp. 460-468. 1861. 


D’Arcutac, M. Etudes Géologiques d’une partie des départements de |’ Aude 
et des Pyrénées—Orientales. <.Mem. Geol. Soc. de France, 2 sér., vol. vi, 
(Groupe Nummulitque) pp. 288-311. 1859. 


D’ARcHAIC ET JuLEs Hamme. Description des animaux fossiles du groupe 
nummulitque de l’Inde (extrait). <Bull. dela Soc. Geol. de France, sér. 
2, vol. x, pp, 378-384. 1853. 


D’ ALLARD, DE SaRRAN. Recherches sur les Dépéts fluvis-lacustres anti- 
érieurs et postérieurs aux assises marines de la craie sup¢rieura du départ- 
ment du Gard. & Bull. Soc. Geol. de France, sér. 3, vol. xii, pp. 553-634. 
1884. 


Der Cristorori, J. Conchylia Fossileo exformatione telluris tertiaria in col- 

lecti nostra extrantia. 1832. 
Not seen. 

Dr FavanngE. La Conchyliologie, ou histoire naturelle des Coquiiles de mer, 
d’eau douce, terrestres et fossiles, etc; DEZALLIER D’ARGENVILLE, 
augentée par De Favanne de Mentcervelle, pére et fils. Paris. 1786. 

Dez Foutn, Le Marquis. Exploration du Travilleur, 1880—Golfe du Gascogne, 
Rhizopodes Réticulaires, liste des genres et espéces. < Bull. Soe. a’ Hist, 
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<Bronn’s Klassen und Ordnungen des Thir-Reichs., Edit. Biitschli, pp. 
242-260. 1881. 
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ScaweEtccEerR, A. F. Handbuch der Naturgeschichte der Skelctlosen ungegli- 
ederten Thizre. Leipzig, 1830. “ 

SrzBoup, C. T E.v. Bericht tiber die im Jahre 1841 und 1842, erschienenen 
Arbeiten in Bezug auf die Classen der Echinodermen, Acalephen, Poly 
pen und Infusorien. < Wéegmann’s Archiv. Jaghr. 1843, vol. IL. 

SPENGLER, L. Beskrivelse over nogle i Havsandet nylig opdagede Kokillier; 
in Nye Samling af det Kong. Danske. Viden. Selskabs Skrifter; Kisben- 
havn, vol. i. 1781. 

SPENGLER, L. Schiiften der naturforsch. Gesellschaft in Kopenhagen. 
1793. 


| SpEyer, O. Die Tertiir-Fauna von Sollingen bei Jerxheim in Herzogthum 


Braunschweig, 4to. Cassel, 1864. 

StacHE, G. Die Eocengebiete in Inner-Krain und Isbrien. < Jahrbuch d. 
K. K. Geol. Reich., vol. xiv, pp. 11-114. 1864. 

SracuE, G. Geologische Reisenotizen aus Istrien. < Verhandl. d. K. K. 
Geol. Reichsanstalt, 1872, p. 215. 1872. 

Stacag, G. Neue Fundstellen von Fusulinenkalk zwischen Gailthal und 
Canalthal in Kiirnthen. < Verhandl. d. K. K. Geol. Reich., 1872, p. 283. 
1872. 

SracHe, G. Neue Petrefactenkunde aus Istrien. < Verhandl.d. K K. Geol. 
Reichsanstalt, 1873, p. 147. 1873. 


STACHE, G. Die Grap‘olithen-Schiefer am Osternig-Berge in Kirnten. 


<Jahrb. d.k. k. Gevl. Reich., vol. xxiii, p. 175. 1873. 
SracHt, G. Die Paliiozoischen Gebiete der Ostalpen. < Jahrb. d. K. K. 
Geol. Reich., vol. xxiv, lter Absch . p. 135; 2ter Absch., p. 333. 1874. 
STEINMANN, G. Uber Fossile Hydrozoen aus der Familie der Coryniden. 
<Palaeontographica, vol. xxv, p. 101, pls. xii-xv. 1878. . 
STEINMANN, G. Mikroscopische Thierreste aus dem deutschen Kohlenkalke 
Foraminiferen und Spongien. < Zeitschr. d. deutsch Geol. Gesell., 1880, p. 
394, pl. xix. 1880. 
STEINMANN, G. Zur Kenntniss fossitie Kalkalgen (Siphoneen). < Neues 
A Jahrb. fur Min., éc., vol. ii, pp. 130-140, pl. v. 1880. 


STEINMANN. Die Foraminiferengattung Nummoloculina. <Neues Jahrb. 


fur Min., éc., Jahrg. 1881, p. 31, pl. ii. 1881 

Sturn, Dionys, Von. Bericht iiber die geologische Uebersichtsaufnahme des 
siidwestlichen Siebenbiirgen im sommer 1860. <Jahrbuch, d. K. K. 
Geol. Reich., vol. xiii, pp. 33-120. 1863. 

List of Foraminifeaa pp. 82, 83. 

Stur, D. v. Fossilien aus den neogenen Ablagerungen von Holubica bei 
Pieniaky, stidlich von Brody im ostlichen Galizien. < Jahrbuch, d. K. 
K. Geol. Reich , vol. xv, pp. 278-282. 1865. 
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Sturn, D. Betriige zur Kenntniss der stratigraphischen Verhiltnisse der 
marinen Stufe des Wiener Beckens. < Jahrbuch, d. K. K. Geol. Reich.; 
vol. xx, pp. 801-342. 1870. 


Strur, D. Geologie der Steiermark. Gratz, 1871. 


TARANEK, K. J. Bohemian Nebelidae. < Journ. R. Micro. Soc., ser. ii, vol. 
iv, pp. 247-249, 1884, (Translation). See also Abh. Bohm. Gesell. Wiss., 
vol. xi, (1882) 55 pp. (5 pls.) 


THURMANN, J. and A. Eratiton, Lethexa Bruntrutana ou Etudes paléontolo- 
giques et stratigraphiques sur le Jura Bernois et en particulier les En- 
virons de Porrentruy, partie 1, 4to. 1861. 


‘Trerze, (Dr) E. v. Beitriige zur Geologie von Lykien. <Juahrb. d. K. K. 
Geol. Reichs., vol. xxxv, pp. 283-386. 1885. 


Touuta, F. Die Tiefen der See—Ein Vortrag Plate and map. Vienna, 1875. 


TouLa, F. Die Tiefsee—Untersuchungen und ihre wichtigsten Resultate. 
<Mitthiil. d. Geogr. Gesell. in Wien. Jahrg., 1875, No. 2, Plate and Map. 
1875. 


Touna, F. Ueber Orbitoiden und Nummuliten fiihren—de Kalke vom Gold- 
berg ‘‘bei Kirchberg am Wechsel.’”? < Jahrbuch, d. K. K. Geol. Reich., 
vol. xix, pp. 123-136. 1879. 


Unuie, V. Die Jurabildungen in der Umgebung von Briinn. < Mojsisovics 
und Neumayr’s Beitrage zur Palaeont. von Oesterreich- ik des i vol. i, pp. 
111-182, pls, xiii xvi. 1881. : 


Unuie, V. Uber einige oberjurassische Foraminiferen mit agglutinirender 
Schale. <Newes Jahrb. fur Min., eic., vol. i, p. 152.. 1882. 


Unuic, V. Vorkommen von Nummuliten in Ropiin West-Galizien. < Ver- 
handl. d. K. K. Geol. Reichsanstalt, Jahrg. xvi, pp. 71, 72. 1883. 


UBLIG, V. Uber Foraminiferen aus dem rjasan’schen Ornatenthone. 
<Jahrb. d. K. K. Geol. Reichsanstalt., vol. xxxiii, pp’ 735-774, pls. vii-ix. 
1883. 

Unuie, V. Uber die geologische Beschaffenheit eines Theiles der ost und 
mittelgalizischen Tiefebene. <Jahrb. d. K. K. Geol. Reichsanstalt., vol. 
xxxiv, pp. 175-231, pls. ii, iii. 1884. 

VANDEN Brorck, E. et H. J. Mmier. Observations sur la Nummulites 
planulata. < Bull. dela Soc. Mal. de Belg., vol. viii, pp. 31, 32. 1878. 
VaNDEN Brorck, E. Quelques considérations sur la découverte, dans le 
calaire Carbonifére de Namur, d un Fossil2 Microscopique nouveau. 

< Soc. Geol. de Belge Mem., pp. 16 27. 1874. 

VaNDEN Broeck, E. Note sur les sondages de la Province d’ Anvers par 
M. O. Ertborm. < Soc. Geol. de Belge Mem. Ann., vol. i, pp. 28-31. 1874. 

VANDEN BroeEck, E. Une vraie Nummulite carbonifére par H. B. Brady 
(traduit). <Ann. de la Soc. Mal., de Belg. 1874. 
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VANDEN Brorcxk, E. Quelques considérations sur la découverte, dans le 
calcaire carbonifére de Namur, d’ un fossile microscopique nouveau 
(genre Nummulite). < Ann. dela Soc. Geol. de Belg. 1874. 


VANDEN BrorEck, E. Note sur les Foraminiféres de ’ Ar gile des Polders. 
<Ann. Soc, Belg. Micros , vol. iii. 1876. 


VANDEN Broecx, E. istration pour la Récolte des Foraminiféres vivants. 
<Ann. Soc. Belge de Micros., vol. iv, p. 5. 1878. 


VaNDEN Broeck, E. Notes sur les Foraminiféres du littoral du Gard. 
Mines imp Clavel-Ballwet. < Bullet. soc. d’Htude Sci. Nat. de Mines, 6 
Année, p. 18. 1878. 


VANDEN Broeck, E. Monographie des Foraminiféres carboniféres et per- 
miens (le genre Fusulina ecepte) par H. B. Brady. < Ann. de la Soc. de 
Belg , vol. v, Bibliographie III, pp. 7-12. 1878. 


VANDEN Brokck, E, and P. Coarens. Observations sur les Couches Quater- 
naires et Pliocénes de Merxem prés d’Anvers. < Ann. Soc. Malac. Belg., 
vol.; Bullet de Séances, p. 68. 1877. 


VERBEEK, R. D. M. Geologische Notizen iiber die Inseln des Niederlandisch- 
Indischen Archipels im Allgemeinen, und iiber die fossilfithrenden 
Schichten Sumatra’s 1m Besonderen, 4to. Batavia, 1880. 


VINCENT, G. Materiaux pour servir a la Faune Laekenienne des environs de 
Bruxelles. < Mem. dela Soc. Mal. de Belg., vol. viii, pp. 7-15. 1873. 


VINCENT, G., et A. Rurot. Relevé des sondages exécutés dans le Brabant 
par M. Van Ertborn. <Ann. de la Soc. de Belg. Mem., vol. v, pp. 67-99. 
1878. 


VINCENT, G., et A. Ruror. Note sur un sondage exécuté 4 la brasserie de la 
~Dyle, 4 Malines. <Ann. de la Soc. de Belg. Mem., vol. vi, pp. 13-27. 
1879. 


VINCENT, G., et A. Ruror. Coup d cil sur ]’état actuel d’avancement des 
connaissances géologiques relatives aux terrains tertiaires de la Belgique. 
<Ann. dela Soc. de Belg. Mem., vol. vi, pp. 69-155. 1879. 


Von Dapay, E. On a Polythalamian from the Salt-pools near Déva in 
Transylvania. <Ann., and Mag. Nat. Hist., ser. 5, vol. xiv, pp. 349-363. 
1864. 

Translation by W. S. Dallas, F. L. 8., from the Zeitschrift for Wissenschrftliche 
Zoologie, vol. xl, pp. 465-480. 

Von DER Marck (Dr.) Ueber fossile Coccolithen und Orbulinen der oberen 
westfalischen Kreide. Sitz. d. naturh. Ver. d. pr. Rheinl. u. Metin vol. 
xxviii, Corr.-Bl., pp. 60-62. 1871. 


Von Dunixowskl, E. Nowe Foramiaifery Kredowego Marglu Lwowskiego. 
<_Kosmos, pl. i. Lemberg, 1879. 
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Von Duntkowskt, E. Die Spongien, Radivlarien und Foraminiferen der 
unterliassischen Schichten vom Schafberg. <Denkschr. d. math. naturn. 
cl, d. k. Akad. d. Wiss. Wien, vol xlv, pp. 163-194, pls. i-vi. 1882. 

Von Hagenow, A. E. Die Bryozoen der Maastrichter Kreide-Bildung, 4to. 
Cassel, 1850. 

Von Hanrxen, M. v. Die Tertiargebilde der Gegend westlich von Ofen. 
<Jahrbuck d. K. K. Geol. Reich., vol. xvi, pp. 25-58. 1866. 

Von HanrKken, M. Akis-czelli talyag foraminiferai. <Magyar Foldt. 
Farsulat Munkalatai, vol. iv, p. 75, pls. i, ii 1868. 

Von HanTKEN, M. Die geologischen Verhaltnisse des Graner Braunkohlen- 
gebietes. < Jahrb. d. k. ungar. Geol. Anstalt, vol. i, p. 1, pls. i-v. Pest, 
1872. 

Von Hantken, M. Der Ofner Mergel. < Jahrb d. k. ungar Geol. Anstalt, 
vol. ii, p 208. 1873. 
Von HanrKEN, M , and S. E. Von Maparasz. Katalog der auf der Wiener 
Weltausstellung im Jahre 1873, ausgestelten Nummuliten. Budapest, 

1873. 

Von HanrKen, M. Neue Daten zur geologisehen und paleontologischen 
Kenntniss des siidlicken Bakony. <Jahrd. d. k. ungar. geol. Anstall., 
vol. iii, pp. 340-371, pls. xvi-xx. 1875. 

Von HantKen, M. Die Fauna der Clavulina Szabéi Schichten, 1 Theil— 
Foreminiferen. < Jahrb. d. k. ungar. geol. Anstalt., vol. iv, p 1, pls. i-xvi. 
1875. 

Von HantTKEN, M. Catalogue des Nummulites 4 Exposition de Paris. 
1878. . 

Von HantKen, M_ Die Mittheilungen der Herrn Edm. Hébert und Munier- 
Chalmas iiber die ungarischen alttertiaren Bildungen. <Literar. Bericht. 
aus. Ungarn, Jahrg. iii, pp. 687 719, pls. i, ii. 1879. 

Von Rogoz, Z. Calcituba polymorpha, nov, gen., nor. spec. <Sitz. d. k. 
Ak, Wiss. Wien., vol. 1xxxviii, pp. 420-432, 1 plate. 1883. 

Von ScutoTHem, E. F. Beitrage zur Naturgeschichte der Versteinerungen 
in geognostischer Hinsicht. <Leonhard’s Taschenbuch, vol. vii, pp. 
1-134. Frankfort, 1813. 

Von ScuavurortH, K. F. Ubersicht der geog. Verhaltnisse der Gegend von 
Recoaro im Vicentinischen. <Sitz. d. k. Ak. Wiss. Wien., vol. xvii, pp. 
481-562, pls. i-ili, and Map. 1855. 

Watcu, J.E.I. Die Naturgeschichte der Versteinerungen zun Erlauterung 
der knorrischen Sammlung von Merkwurdigkeiten der Natur., 4 vols., 
fol, Suremberg. 1768-73. 


French translation, 1777-78, Recueil des Monuments des Catastrophes que le Globe 
Terrestre a easniees, contenant des Petrifactions dessinees et enluminees d’apres les 
originaux, avec l*histoire naturelle de ces corps. 4 vols. fol. Nuremberg. 
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WaALCAH UND Knorr. Sammlung von Merkwiirdigteiten der Natur, etc. 
1771. 


Waters, A. W. Remarks on Fossils from Oberburg, Styria. < Quart. Journ. 
Geol. Soc. Lond., vol. xxx, pp. 337-341. 1874. 

Wo tr, H.v. Die Stadt Oedenburg und ihre Umgebung. <Jahrbuch d. k. 
k. Geol. Reich., vol. xx, pp. 15-61. 1870. 


WINTHER, G. Fortegnelse over de i Danmark levende Foraminiferer. 
<Naturhistorisk Tideskrift, 3 R, 9B, p. 101. 1874. 


WRIsBERG. Obser de Animalculis Infusoriis, 1765. Folding plate, 14 micro. 


Sigures. 


Not seen. 

ZiTTEL, K. A. Die obere Nummul.tenformation in Ungarn. <Siteungsd. d. 
EK. Ak. Wiss. Wien., vol. xlvi, p. 353, pls i-iii. 1862. 

ZitTEL, (DR.). On the Upper Nummulitic Strata of Hungary. < Quart. 
Journ. Geol. Soc. Lond., vol. xix, p.8. 1863. 

ZITTEL, K.A. Ueber Radiolarien der oberen Kreide. < Zeitschr. d. deutschen 
Geolog. Geselisch., 1876, 130, Bd. 28, 8. 75: 

ZITTEL, K. A. Ueber fossile Spongien und Radiolarien. <Newes Jahrb. fur 
Min. 1876. ) 

ZITTEL, K. A. Handbuch der Paliontologie unter Mitwirkung von W. Ph. 
Schimper Miinchen. Oldenbourg, 1876. I Bd. 1 Lieferung. 


ZsIa@MonDy, W. Der artesische Brunnen im Stadtwildchen zu Budapest. 
<Jahrb. d. K. K. Geol. Reichsanstalt, vol. xxviii, p. 659. 1878. 
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RUSSIA AND TURKEY. 


Asicu, H. Verglichende Grundziige der Geologie der Kaukasus, wie des 
armenischen und nordpersischen Gebirge. < Mem. d. l’ Acad. Imp. Sci. 
St. Petersbourg, ser. 6, vol. vii, p. 528. 1858. 


Axsicu, H. Ueber das Steinsalz und seine geologische Stellung im russischen 
Armenien Paliiont Theil. <Mem. Acad. Imp. Sci. St. Petersbourg, vol. ix, 
p. 61, pls. i-x. 1859. 


AsicH, H. Geologische Forschungen in den Kaukasischen Liindern. II 
Theil,—Geologie des armenischen Hochlandes I Westhilfte, 4to, Ailas, 
19 plates, map, &c. Vienna, 1882. 


Ducan, P. M. Karakoram Stones or Syringospherids. < Scientific Results 
of the Second Yarkand Mission, 4 plates, 4to. Calcutta, 179. 


ExRENBERG, C. G. Bergkalk am Onega See in Russland zum Theil ganz 
aus sehr deutlich erhaltenen Polythalamien bestehend. eats 
Kongl. Preuss, Ak. Wiss., 1842, pp. 273-275. 1842. . 


ExRENBERG, C. G. Ueber den Gehalt.an unsicht kleinen Lebensformen aus 
einigen vin Hrn. Prof. Koch aus Constantinopel eingesandten Proben 


der Meeresablagerungen in Marmora Meer und in Bosporus. < Berichte 


d. Kongl Preuss. Akad. Wiss., Berlin 1843, pp. 253-257. 1843. 


EHRENBERG, C. G. Ueber die obersilurischen und devonischen mikros- 
kopischen Pterc poden, Polythalamien und Crinoiden bei Petersburg in 
Russland. <Site. d. Phys.—Math. Kl. Monatsb. Ak. Wiss. Berlin, 1862, 
P. 599, pl. i. 1862. 


E1cHwaup, E. Zoologia Specialis, etc., vol. ii, pp. 21-25. 1829-31. 
EIcHwaLp, E. Lethsa Rossica, ou Paléontologie de la Russie, 5 vols., 8vo, 
and atlas 4to. Stuttgart, 1855-61. 


FIiscHrAR DE WALDHEIM, G. Adversaria Zoologica, 4to, 7 plates. Moscow, 
1819. 

FiscHER DE WaLpHerm, G. Uber Fusulina. < Bull. da la Soc. Imp. des Nat. 
de Movscow, vol. i, p. 329. 1829. 

FiscHeER DE WALDHEIM, G. Oryctographie du Gouvernement de Moscou 
Fol. Moscow, 1829-37. 


GREWINGK, C. Die geognostischen und orographischen Verhaltnisse des 
nordiichen Persiens. < Verhandl..k. k. Mineralog. Gesellsch. St. Peters- 
burg, p. 208; woodcuts. 


Grimm, O. A. (The Caspian Sea and its Fauna, pt 1). St. Petersburg, 1876. 
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‘Keryseriine, C. Bemerkungen iiber einige Structurverhaltnisse der Num- 


“muliten. <Verhandlungen der kais, russisen. mineralog. Gesellschaft eu 

Petersburg. 1847. 

MareEscHkowsky, K.§. Studien tiber die Protozoen des nirdlichen Russ. 
land, Russisch. 133 p.u3 Taf. St. Petersburg. 

Not seen. 

Mouusr, V.v. Die Spiral-gewundenen Foraminiferen des Russischen Kohl- 
enkalks. < Mem. del’ Acad. des Sci. de St. Peteasburg, 7 série, vol xxv, 
147 pp., 15 plates. 1878. 


Mou.er, V. v. Die Foraminiferen des russ. Kohlenkalks. <Mem. Acad. 
des Sci. St. Petersburg, ser. 7, vol. xxvii. 1879. 
Not seen. 
MoEuueR, V. Uber die Fusulinen und ahaliche Foraminiferan—Formen des 
Russ. Kohlenkalks (vorlaiifige notiz). < Neues Jarbuch. fur Min Geol. 
u. Pal., pp. 1389-146. 1877. 


Mouuer, V. Die spiralgewundenen Foraminiferen des russ Kohlenkalks, 
U.13 Taf. St. Petersburg, 4to. 1878. 
Not seen. 
Morcuison, DE VERNEUIL AND De Keyseruine. Geology of Russia in 
Europe, vol. ii, Paleontology. 1845. 


ROUILLIER AND Vostnsky. Etudes progressives sur la Géologie de Moscou. 
(Bull. de la Soc. Imp. des Natur. de Moscow, xol. xxii), pp. 337, pl. K. 
1849 


RovusskAvu. Voyage dans la Russie Méridionale, etc., sous la direction d’ 
Anatole de Démidoff, vol ii. 1840. 


Spratt, T. On the Geclogy of Varna and the Neighbouring parts of Bul- 
garia < Quart. Journ. Geol. Soc. Lond., vol. xiii, pp. 72-83. 1857. 


Von KEYSERLING, GRAF A. Bemerkungen iiber einige Structurverhaltnisse 
der Nummuliten. < Verhandl. d. K. russisch. min. Gesellschaft, Jahrg. 
1847, pp. 16-22. 1847. . 


Von MerascHkowsky, C. Studien tiber Protozen des nordlichen Russland. 
<Archiv fur mikroskop. Anatomie, vol. xvi, pp 153-248, pls. x. xi. 1878. 


ZBORZEWSKI, A. Recherches Microscoyiques sur quelques Fossiles rares de 
Podolie et de Volhynie. < Now Mem. Soc. Imp. des Nutur, de Moscow, 
vol. iii, pp 301-306, plate xxviii. 1834:. 

ZBowZEwsk!i, A. Raretés Microscopiques Podoliennes et Volhyniennes 
Microphytozoa <Nou. Mem. Soc. Imp des Nutur. de Moscow, vol. ii, pp. 
307-312. 1834. 
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AFRICA AND ASIA. 


Bacon, J. Notices of Polythalamia, in the sand of Sahara Desert. < Proc. 
Bos. Soc. Nat. Hist., vol. ii, p. 164. 1848. 


Batty, W. H. Descriptions of Invertebrata from the Crimea, < Quart. 
Journ. Geol. Soc. Lond., vol. xiv, pp. 133-161. 1868. 


BARKER-WEBB, P., and BERTHELOT, J. Histoire Naturelle des I’les 
canaries., vol. ii, p. 123; Foraminiféres par. M. D’Orbigny. Paris, 1835- 
40. 


BELLARDI, L. Liste des fossiles nummulitiques d’Egypte de la collection 
du museé de mineralogie de Turin. < Bull. de la Soc. Geol. de France, 
ser. 2, vol. viii, pp. 261-263. 1851. 


Brapy, H. B. On some Fossil Foraminifera from the West-coast District, 
Sumatra. <(Geol. Mag., new series, dec. II, vol. ii, p. 532, pls. xiii, xiv. 
1875, 


Brapy, H. B. On some fossil foraminifera from the West-coast District, 
Sumatra; with two plates. <Geol. Mag., pp. 532-539. 1875. Ook 
opgenomen in het Jaarb. Mijnwezen, 1878, I opblz. 166 vindt men daar 
de beschrijving der bolronde fusuline (schwagerina), met afbeelding op 
platt I, fig. 6a, benc. 


Brapy, H. B. Ueber einige, arktische Tiefsee-Foraminiferen gesammelt 
wahrend der ésterreichischungarischen Nordpol-Expedition in den : 
Jahren 1872-74. <Denkschr. d. k. ak. Wissensch. Wien., vol. xliii, pp. 4 
91-110, pls. i, ii. 1881. | : 

Carter, H. J. On Foraminifera, their Organisation and their Existence in 
a Fossilized Statein Arabia, etc. <Journ. Bomb. Br. Roy. Asiatic. Soc., 
vol. iii, pp. 158-183, plates viii, ix. 1848. fee 


CarTEeR, H. J. On the Form and Structure of the Operculina (Operculina 
Arabica, Crtr.) < Journ. Bomb. Br. Roy. Asiatic. Soc., vol. iv, p. 
430, pl. xviii. 1852. 

Same Reprinted in the Ann., and Mag. Nat. Hist., ser. 2, vol. x, p. 161, pl. tv. 1852. 

CartEeR, H. J. Description of Orbitolites Malabarica (H.J.C.), illustrative 
of the Spiral and not Concentric Arrangement of Chambers in 
D’Orbigny’s Order Cyclostégues. <Bomd. Br. Roy. Asiatic Soc., vol. 
v, p- 142, pl. ii, A. 1853. 


Same Reprinted in the Ann., and Mag. Nat. Hist., ser. 2, vol. xi, pp. 425-427, pl. xvi- 
B. 1853. 


Oarter, H. J. Descriptions of some of the large Forms of Fossilized 
Foraminifera in Scinde; with Observations on their Internal Structure. 
<Journ. Bomb. Br. Roy. Asiatic Soc., vol. v, pt. 1, p. 124. 1855. 


Same Reprinted in the Ann., and Mag. Nat. Hist., ser. 2, vol. xi, pp. 161-171, pl. vii. 
1853. 
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Carter, H. J. On the true position of the Canaliferous Structure in the 
Shell of Fossil Alveolina (D’Orbigny). < Ann. and Mag. Nat. Hist., 
ser. 2, vol. xiv, p. 99, pl. iii. B. 1854.. 


CaRTER, H. J. Additional Notes on the Freshwater Jnfurcoria in the Island 
of Bombay. <Ann. and Mag. Nat. Hist., ser. 2, vol. xx, p. 34. 1857. 


CARTER, H. J. On Contributions to the Geology of Western India, includ- 
ing Sind and Beloochistan. <Journ. Bomb. Br. Roy, Asiatic Soc., vol. 
vi, p. 161. 1860. 


CarTER, H. J. Further observations on the Structure of Foraminifera, and 
on the larger Fossilized Forms of Scinde, &c., including a new Genus 
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Page 177, line 10 from top—before word proper insert the. 
Page 178, line 3 from top—for xxv read xv. 
Page 178, line 4 from bottom—for Rocks read Limestones. 
Page 179, line 15 from top—for xi read xl. 
Page 179, line 16 from top—for This read The. 
Page 180, line 20 from top—for S. W. read J. W. 
Page 181, line 23 from top—for appearance read appearances. 
Page 181, line 1 from bottom—for 66 read 68. 
Page 182, line 8 from bottom—for 1886 read 1868. 
Page 183, iine 8 from bottom—for organic read inorganic. 
, Page 185, line 22 from top—for Notizer read Notizen. 
1 Page 190, line 5 from bottom—for J. B. read J. W. 
M Page 191, line 4 from top—for 1871 read 1875. 
q Page 191, line 5 from top—for 1872 read 1876. 
Page 191, line 6 from top—for Englypha read Euglypha. 
Page 191, line 10 from top—for Pascedias read Pasceolus. 
Page 191, line 16 from top—for viii read vii. 
Page 191, line 26 from top—for Valulina read Valvulina. 
; Page 191, line 27 from top—for deceurrens read decurrens. 
e Page 191, line 28 from top—for plicatex read plicata. 
Page 191, line 30 from top—for Rotzlia read Rotalia. 
Page 192, line 9 from top—for Mantelii read Mantellt. 
Page 192, line 28 from top~—after Pembina insert Mountain. 
: Page 193, line 18 from top—for Tadaissac read Tadoussac. 
F Page 193, line 12 from bottom—for Meridinale read Meridionale. 
Page 194, line 10 from bottom—for Krede read Kreide. 
Page 194, lines 12, 13 from top—forpolythalmia read polythalamia. 
Page 196, line 1 from top—for 2881 read 1881. 
Page 196, line 14 from top—for Lepidozites read Lepidolites. 
Page 197, line 6 from top—for Om read On. 
Page 197, line 1 from bottom—for Carribean read Caribbean. 
Page 198, line 10 from top—for South read Southern. 
Page 198, line 8 from bottom—for Foraminifera read Foraminiferen. 
Page 200, line 2 from top—for Murry read Murray. 
Page 201, line 14 from top—for Palaontologre read Palaontologie. Analysister read Anal- 
ysirter. ; 
Page 204, line 17 from top—for tublos read tubulosa. 
Page 206, line 3 from bottom—for vii read iv. 
Page 208, line 23 from top—for vii read viii. 
Page 210, line 19 from top—for Polders read Polytremata. 
Page 211, line 2 from top—for Roy read Ray. 
Page 212, line 24 from top—for Polythemata read Polytremata. 
Page 212, line 1 from bottom—for v read iii. 
Page 213, line 13 from bottom—for 1882 read 1883. 
Page 214, line 4 from bottom—for House read Howse. Kirkly read Kirkby. 
Page 216, line 1 from top—for Prestwick’s read Prestwich’s. 
Page 217, line 10 from top—for Mendon read Meudon. 
Page 217, line 8 from bottom—for Tumanowiczie read Tumanowiczii. 


Page 221, line 6 from top—for Ss ahs ead Protozoa, 
. ‘Page 222, line 6 from top—for : xl read xi. — 

Page 222, line 6 from bottom—insert xiv. 

_ Page 224, line 6 from top—for Snyopsis read Synopsis. 
- Page 224, line 19 from bottom—for 297 read 292. 

Page 224, line 18 from bottom—insert Park. _ 

Page 224, line 11 from bottom—for D read Dr. 
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VI. 


NEW SPECIES OF FOSSILS. 


By N. H. WINCHELL. 


CRYPTOZOON MINNESOTENSE, n. sp. 


Plates I and II. 


(Compare Cryptozoon proliferum, Hall, thirty-sixth regents’ 
report on the New York State Cabinet, plate VI.) 


In 1875, and again in 1877 specimens of doubtful organic 
forms were collected by the writer at Northfield from the mag- 
nesian limestone beds that outcrop along the left bank of the 
Cannon river a mile and a mile andahalf belowthecity. These 
were registered in the General Museum of the University with 
the numbers 2391, and 2563 without special description. In 
May, 1885, the same form was seen more abundantly in the 


uppermost layers of similar limestone at Cannon Falls, in 


Goodhue county, and was registered as a ‘‘supposed stroma- 
topora,’’ with the number 5865. In both cases this fossil has 
been found in the upper layers of this limestone, directly be- 
neath the St. Peter sandstone, which can be seen in both places, 
in outcrop but a few rods away. The museum is indebted to 
Mr. W. H. Scofield of Cannon Falls, for the finest and largest 
perfect specimen of this fossil that has yet been seen. A spec- 


’ imen having the same laminated structure and from the same 


formation (so far as could be judged from the lithology and the 
geographical position) was found in the drift in Fillmore county; 
and silicified masses of laminated rock are referred to in the 
report on that county in vol. i of the final report, p. 283, where 
they are compared to Hozoon canadense. It is highly probable 
that all these belong to the same generic form, and probably to 
the same species, though there is a constant difference in outer 
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shape between those seen at Northfield and those at Cannon 
Falls. Bay 
The specimens obtained at Northfield (Pl. II., fig. 4) are sub- 
cylindrical with a conical upward apex. They are from one to 
three inches long, the length depending apparently on the cir- 
cumstances that attended their removal from the enclosing rock, 
and from one to two inches in diameter. They appear, out- 
wardly, like a succession of cups, or thimbles, piled on each 
other, the lower end of each covering the upper, closed end of 
the one below it. But the lower edge of each cup is ragged and 
capriciously fractured, due to the weathering out of the spec- 
imen from the enclosing rock, for it is probable that the spec- 
imens would not. be discovered except for the distinctness of the 
cup-shaped lamination which is made conspicuous by exposure to. 
the weather. It is evident that they are not always cylindrical, 
nor sub-cylindrical, since the impressions of the apices of several, 
remaining on the under surface of a small slab of rock, are 
somewhat elongated, though the most of these are concave, and 
shaped like the conical tcps of the most of the detached spec- 
imens. The frayed edges of the lamin vary in frequency and 
in thickness. Generally two or three occupy the space of a 
quarter of an inch, but the intimate structure shows, in a thin 
section, a much finer lamination, viz.: from six to ten lamine in 
a quarter of an inch. , ! 
The specimens from Cannon Falls show a similar but much . 
finer lamination, the lamine being as frequent as six or eight 
lamine in a quarter of an inch, as visible tc the eye. Ina thin 
section the fine lines indicating the sections of the lamine are 
as numerous as ten to fourteen in a quarter of an inch (PI. II, 
Fig. 3). Furthermore the Cannon Falls specimens are quite 
different in outward form. They are shaped like the fossil from 
the Trenton which is well known under the name Chetetes 
petropolitanus, but attain an immense size. The largest perfect 
specimen seen, detached, is that kindly furnished by Mr. Scofield, 
who found it at Cannon Falls, weathered out from the Shakopee 
. limestone, and is nearly sixteen inches in diameter across the 
base, and eight inches in hight. Its form is well represented 
by figure 42 (A),* on page 317 of Mr. Nicholson’s Palaeozoic 


*Now separated by Mr. Nicholson under the name Monticulipora (Diplotrypa) Whitervesii. 
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tabulate corals. Numerous others of equally symmetrical out- 
lines, varying in size from three inches to ten inches in trans- 
verse diameter have been gathered at Cannon Falls. They are 
also seen to overlap each other and to beof various shapes when 
crowded in the rock. The surface of the rock is nearly covered 
with them over a space of a square yard or more at a point in 
the highway near the depot of the Chicago, Milwaukee and St. 
_ Paul railway. The under surfaces of perfect specimens are 
concentrically striated or ridged. This form has been seen at 
_ Mankato where it occurs in the upper portion of the bluffs, in 
: the limestone that is used for quicklime, the diminished repre- 
_ sentative of the Shakopee limestone. It is more common than 
5 that seen at Northfield, and the name minnesotense is applied to 
it. The resemblance of the Northfield form to the Phrygian 
cap suggests for this variety the distinctive term libertatis. 

_ These forms may be varieties of Prof. Hall’s species proliferum; 
_ but they differ markedly from that in the manner of growth. 
_ They are convex upwardly, instead of concave, and while having 
_ apparently a main central point of attachment from which 
_ growth proceeded, they spread laterally over the, surface, and 
¢ each grand added layer of growth seems to be expressed in the 
: concentric undulations seen on the base, which has a central 
_ depression rising toward the center of the mass. 

_ Prof, Hall has kindly supplied me with a specimen and a 
- mounted thin section of Cryptozoon proliferum, for comparison, . 
- from which it is seen that the lamination is quite similar in 
- general character, but much finer in the Minnesota forms. 

| Locality and formation: Cannon Falls, Northfield, and Man- 
_ kato in the Shakopee limestone. . 
_ Museum Register numbers 2391, 2563, 5865, and 6487. 
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RHYNCHONELLA AINSLIEI, n. sp. - 
Plate I, figs. 5 and 6. 


Of this species only the exterior is known. It varies from a 
- quarter of an inch, or less, to three quarters of an inch in trans- 
_ verse dimension. Mature specimens measure somewhat more 
_ than half an inch from front to rear. The plications are finer 
and more numerous than in &. capax, with which it is constantly 
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associated, but from which it can easily be distinguished. by this | 


obvious character. It is also a broader shell, generally, and, like 
R. Capax, has not been known to acquire in Minnesota those 
rotund proportions which the latter exhibits in Indiana and 
Ohio. 

The smaller, or dorsal, valve has an upward, rounded flexure at 
the center which extends from the front about three-fourths of 
the distance to the beak, where it blends with the general convex 
surface of the valve. The corresponding flat depression of the 
ventral valve can be traced perhaps a little further toward the 
beak. On the dorsal valve are from 28 to 34 plications, of which 
six or seven are on the mesial fold. On the ventral valve, which 
has a distinct, free, perforate, curved beak, are about the same 
number of plications, of which six or seven are in the depressed 
mesial. lobe. On each valve, the oufer ones of those plications 


embraced in the mesial fold are partly on the sloping surface from ~ 


the fold to the general surface of the valve. The mesial flexure 
of the valves is much less marked in the young specimens. 


The beak of the dorsal valve is wholly hid by the curvature of | 


the beak of the ventral valve. The beak of the ventral valve is 
perforated at the apex by a circular foramen which, however, is 
coalescent with the deltidium, which extends to the hinge-line 


with slightly diverging lateral margins. On either side of the — 
deltidium of the ventral valve is a curving faintly. striated — 


lamella, simulating a cardinal area such as is seen in Orthis. 
The plications of the shell are crossed diagonally by fine stria- 


tions of growth, but in no case have these striations been seen ~ 


so conspicuous and ornamental as in some specimens of f. capax 
from Ohio. Indeed they are hardly visible except under a mag- 
nifier. 

Locality: This fossil is found throughout the southeastern 
part of the State wherever the Trenton shales appear in outcrop, 
and extends as far north as Minneapolis where it is common in 
the shales that overlie the Trenton limestone. 


Museum numbers 324, 734, 4031, 5480, 5489, 5521, 5492, 5512, : 


5505, 5517. 


The specific name is given in honor of Mr. N.S. Ainslie, of | 


Rochester, Minn., at the request of Prof. R. P. Whitfield. 
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ORTHIS REMNICHA, 20. sp. 
Plate Il, fig. 7. 


Shell about an inch in transverse diameter and about three- 
_ quarters of an inch in length, from front to rear; it is regularly 
q oblong-oval, with the greater diameter transverse, marked by 
coarse, bifurcating coste which radiate from the beak. The 
- ventral valve has a shallow mesial depression which begins near 
the beak and widens toward the front so as to oceupy on thetront 
' margin nearly a third of the width of the shell. The beak is 
- not prominent, and in all the specimens seen, which are rather 
fi poor, it seems not to rise beyond the hinge area; the cardinal 
_ angles are rounded, so far as preserved in any specimens seen. 

No other characters of this shell can be given, as it is only 
seen in fragments which are but rarely large enough to satis- 
factorily characterize the genus Orthis. Very many impressions 
_ and fragments of its valves are found in a brownish magnesian 
limestone at Red Wing, which lies beneath the surface of the 
grade cf the street, from two to six feet, at the corner of Brush 
and Main streets. This limestone was excavated in the construc- 
tion of the city sewers, and seems to bea Eecatar layer but a 
_ foot or two in thickness. 

Formation: This layer is in the St. Croix formation, about 
125 or 150 feet below the limestone which there rises in the sum- 
_ mits of the bluffs. 

dl Museum Register numbers 6041 and 6070. 

f Before this the only mention of Orthis at ‘this low horizon 
| seems to be that of Prof. A. Winchell, who has described Orthis 
barabuensis* from Devil’s lake, Wisconsin. (Am. Jour. Sci., vol. 
‘i XxXXvil, p. 229. 1864); Orthis pepina, described by Prof. James 
_ Hall in 1863, (Sixteenth Report on the New York State Cabinet, 
: p. 134,) who reported it from Reed’s Landing, Minnesota, and 
| Osceola, Wisconsin; Orthis coloradcensis, described by B. F, Shu- 
- mard from Burnet county, Texas, (Trans. St. Louis Acad., vol. 
1, p. 627), who incidentally (Joc. cit.) referred to an Orthis ‘‘from 
the Potsdam sandstone of Minnesota,’’ found in casts in a fine- 
_ grained sandstone, but which he never described, and Orthis 
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*Prof. R. P. Whitfield (Geol. of Wis., vol. iv, p. 171,) regards this as more likely to bea 
Leptzena 
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curekensis, recently published by C. D. Walcott, from the Eureka — 
- district of Nevada. (Paleontology of the Eureka District, p. 
22). The species described above differs widely from all these, — 
and cannot be mistaken for either of them. 


ORTHIS SANDBERGI, n. sp. 4 
Plate II, Figs. 8 and 9. 


Associated with the last are distinct impressions of a four-lobed — 
brachiopod which is doubtfully referred to the genus Orthis. — 
‘The greatest width of the shell is on the hinge-line, amounting 
to half an inch or somewhat less; from the ends of which the — 
amargins of the valves retreat abruptly, producing acute cardinal — 
angles. After a shallow re-entrant angle, or curve, the lateral 
margins swell out again in passing the anterolateral spaces, form- 
ing rounded lobes, one on each side of the median line. As they 
approach the center of the front, they again crowd inward : 
forming at the front an indentation. These lobes on the larger 
valve are coincident with elevations on the exterior of the shell, — 
nd the retreating angles with depressions, both of which extend 
‘from the margin to the beak, the aspect in general being rather ~ 
spiriferoid or four-lobed. The specimens are all casts or impres- 
sions, the shell substance having been absorbed. These impres- - 
sions are smooth, though there is in one case an appearance as — 
if the outer surface of the large valve were marked by radiating 
coste. The beak is apparently inconspicuous. ’ 
Formation and locality: Same as the last. d 
Museum register number 6490. i 
The name is given to this species in honor of Dr. J. H. 
Sandberg, of Red Wing, who called attention to this inconspic- 
uous fossiliferous bed. Associated with this and the last, are 
occasional traces of what appear to be crinoidal remains, in the ~ 
form of sections of the stems, about an eighth of an inch in : 
diameter. 
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VIII. 


A SUPPOSED NATURAL ALLOY OF COPPER AND 
SILVER FROM THE NORTH SHORE OF 
LAKE SUPERIOR. 


By N. H. WINCHELL. 


In the course of preparation of the exhibit of the Minnesota 
department of geology, fauna and flora, at the late exposition at 
New Orieans, [ obtained at Duluth a mass of native copper, 
similar to numerous others that have been found in the drift- 
deposits in the northwest. This was loaned for the use of the 
exposition, and was exhibited during its continuance. It is 
owned by Hon. G. C. Greenwood of Duluth, and is said to have 
been found near the mouth of Temperance river, in Minnesota. 

This piece of copper had been assayed to ascertain its content 

eof silver, which was evidently present throughout the most of 
the specimen. Several holes had been drilled through it for the 
purpose of getting a fair-average by the use of the drillings, and 
the prevalent opinion of the amount of the silver was stated, 
from recollection, to be five pounds of silver and three pounds of 
copper, and it was thus labeled, while on exhibition at New 
Orleans, the official statement of the assayer having been lost. 
On the return of this specimen from New Orleans I was struck 
with the appearance which it presents. The two metals are 
plainly, but not homogeneously, alloyed. It has been stated that 
these two metals are never thus found alloyed, though in imme- 
diate contact, in the copper-bearing rocks of Lake Superior. 

Dr. C. T. Jackson, who was the first to call public attention to 

this point, so far as I have been able to ascertain, stated in 1849,* 


*Report on the geological and mineralogica! survey of the mineral lands of the United 
States, in the State of Michigan, 1849, pp. 386, 461, 
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“that only one other locality is known in the United States of a 
mixture of native copper and silver, and that is in Somerville, 
N. J.’’ He saw a mass of native copper taken from the old 
Bridgewater mines which had numerous lumps of silver pro- 
jecting from its surface, though firmly united to the copper at the 
point of contact. He calls attention toa “‘series of facts alto- 
gether new in practical geology, viz., the occurrence of veins of 
solid metalic copper, admixed with native silver and not alloyed 
with it.’’ He affirms that he has ‘‘analyzed hundreds of speci- 
mens without ever finding any true alloy of the copper and silver. 
In cases where it was first supposed to have been an alloy, it was 
subsequently found to be merely a mechanical mixture of the 


two metals. Had they no affinity for each other the particles ° 


could not have been more separate, but since we know that 
molten copper and silver readily and most quickly unite, forming 
an alloy when they are brought in contact, and know also that 
the copper requires a much higher temperature for its fusion, it 
is difficult to conceive that the metallic lode of the mine was 
deposited in a molten condition.”’ 

Messrs. Foster and Whitney in their report on the Lake Superior 
land district* in 1850, refer to the unalloyed condition of copper 
and silver in these rocks Though it had been asserted that 
some of the native copper contains a small portion of silver 
alloyed with it, they found no silver in the specimens which they * 
examined unless particles of that metal were visible in the mass. 


A specimen of native silver from the Minnesota mine was found - 


to contain a trace of copper; though in general, they stated 

these metals do not occur alloyed with each other, as would 
naturally be supposed on the theory that they have been forced 

up together in a state of fusion from the heated interior of the 
earth. ‘‘The silver is scattered through the metalic copper in 

such a manner that each metal remains entirely free from alloy 
with the other, although the junction of the two at their edges 

is a perfect one. The silver is often interspersed in the mass of 
copper so as to form a species of porphyry, the former metal 

occurring in small patches and particles perfectly soldered to the 

enclosing mass of copper, yet, chemically speaking, entirely 

distinct from it.’’ 


*Report on the ‘‘copper Jands’’ of the Lake Superior land district in Michigan, 1850, p. 178. 
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Prof. R. Pumpelly never found these metals in the least 
alloyed together, though constantly occuring in intimate union.* 
Dana’s mineralogy mentions no instance of silver and copper 
found naturally alloyed. Pumpelly states that the union between 
them is often so slight that on being rolled out into a sheet the 
silver becomes more or less separated and may be wholly de- 
tached. . 

Under these circumstances, when those who have carefully 


studied the metallurgy and paragenesis of these substances in 


their native places have not been able to find a single instance 
of a natural alloy, the conditions which can be seen plainly 


.shown by this specimen are certainly a matter of surprise and 


of scientific interest. On asking Prof. Dodge, of the University 
of Minnesota, to make an assay of this specimen, he stated that 
he made the former assay, nearly two years ago, and he kindly 
gave me the following statement of the two trials which he made. 
He drilled six one-fourth inch holes through it, to obtain the 
drillings for each assay : 


FIRST RESULT. 


OP Sok ee eel Gace pe peed ss 99.04 per cent. 
PePEEVON. J. toks ck. oS. t halee ae celet ou 06 per cent. 
BUR ea ht a Bevis ote traces. 
BION Url Sungai y Sues balks) and ~ cn Detesicie none. 


Copper ..... Wise oh op oO goa ve tone w soak o 99.004 
rr Oe Gis Sow ee 096 
PPP seca se hde swe oh a0 uaa eee beac ono SPECS, 
Pie os eau aide se gee aa net ws « none. 


The average proportion of silver is less than one per cent, but 
it is evident that in some parts of the mass the silver is much 
more, and would perhaps reach from five-to ten per cent. There 
are also some evidently nearly pure silver streaks or blotches, 
which are revealed by freshly abraiding the surface. 

This mass having been found on the surface mingled with the 
drift pebbles, there is no certainty that it is natural. Indeed 
there are some outward signs, in the specimen itself, aside from 


*Geological survey of Michigan, Vol. I, copper bearing rocks, pp. 110, 35. 
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the a priori improbability, that it may have been in the hands 
of the ancient miners who once wrought the copper-mines of 
Lake Superior, and that its present condition is due to their | 
mining methods. 

(1.) In the first place, it is in the form of a sheet from a 
fourth to a half an inch in thickness, of the shape nearly of an 
equilateral triangle. 

(2.) Itis coiled at one corner so that the corner nearly touches 
the opposité side, and has the appearance of having been forced 
into this shape. : 

(3.) If this were uncoiled, the straightened edge would form 
nearly a right line, about eight inches in length, a fact which 
is improbable with a piece of native copper in its original con- 
dition. . 

(4.) This edge, and also another edge for a distance of about 
two inches, has a roughly laminated, or sheeted structure, such 
as might have been produced by some pounding and crowding 
when in a semi-molten condition. : 

(5.) There is, all over the exterior, on one side of the specimen, 
a roughness of fine reticulated corrugations, alternating ridges 
and furrows, not long continuous, but broken, varying from a 
thirty-second part of an inch apart to an eighth of an inch, 
simulating asomewhat disturbed fluidal surface cooled. In some 
cases these little furrows enclose rounded, or somewhat polygonal 


spaces, as two or more systems seem to cross each other, resemb- 


ling the shrinkage crack of drying clay, or the basaltic strueture 
of the top of a lava flow. : | 

(6.) On the other side, where there are some traces of 
malachite, this surface structure is almost wanting; but instead 
of it there is a coarse, but smoother, imprint of irregular forms 
that may have been due to the nature of the rock or other sub- 
stance on which, as a molten mass, it may have lain. 

When, in connection with these indications, it be remembered 
that the ancient miners, who were probably the ancestors of the 
present Indians, used to extract the copper from the rock by the 
aid of fire, it seems very reasonable to suppose that this piece 
had been thus affected, and that it had been dropped by them in 
their journey from Isle Royale to the southern or western tribes. 
Such pieces were seen in the hands of the Indians in the 16th 
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century, by Cartier and Champlain. One of the chiefs drew from 
a sack a piece of copper a foot long and gave it to Champlain. 
When he was more questioned as to its source, the chief answered 
that they had gathered it in lumps, and having melted it, spread 
it out in sheets, smoothing it with stones.* 

This piece not only appears to confirm the report of Champlain 
as to the primitive methods of metallurgy of copper, but perhaps 
will throw some light on the so-called hardening, or tempering, 
of copper which has been attributed to the early miner. Mr. P. 
R. Hoy, of the Wisconsin Academy of Sciences, argues that the 
ancients did not melt their copper, nor cast the implements they 


made, but attributes to them the skill necessary for “‘swedging’’ 
: hatchets, &c., in moulds, hardening their edges by hammering. 
I 1t may be that a slight alloy of silver, taken so as to affect the 
edge of the implement, could be as readily made to harden it as 


the supposed pounding in the process of swedging. 

Owing to doubts expressed by some archeologists as to the 
genuineness of this find, on the occasion of the reading of the 
} foregoing paper at the Ann Arbor Meeting of the American Asso- 
viation for the Advancement of Science, in the Summer of 1885, 
the following sworn affidavits were obtained of parties who were 
: concerned in handling it since its discovery,.and of the person 
who found it: 


STaTE OF MiInNeEsoTA, County oF St. Lovurs.—ss. 


L. Augustus Taylor, being duly sworn, deposes and says that 
he isa resident of Duluth, Minnesota, that he discovered an alloy 
specimen, now reported as the Greenwood specimen in the Uni- 
' versity of Minnesota Museum, as deponent is informed and be- 
lieves, that he discovered the same in the year 1883 in the Tem- 
: perance river in the bed of the stream about two miles from the 
4 | mouth of the stream, and about one mile from the North Shore 
f Silver and Copper Mine in Cook county, Minnesota. That this 
f deponent gave the specimen to B. B. Spalding and is informed 
: by the latter that he gave the same to George Greenwood and that 
i no change of any kind was made in said specimen from the time 
F this deponent obtained it until he delivered it to said Spalding. 

L. A. Taytor. 


*Voyage du Siear de Champlain, Paris, 1613, p. 246. 


f 
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Sworn to and subscribed before me this 1st day of October, 
1885. | 
SHUBAD F’. WHITE, 


[Notarial Seal. ] Notary Public, 
St. Louis Co., Minn. 


State OF Mrynesota, County or Sr. Lovis.—ss, 


B. B. Spalding, being duly sworn, deposes and says that he 
received the specimen of alloy mentioned in the foregoing affi- 
* davit from L. Augustus Taylor who made said affidavit and de- 
livered the same unchanged, except by the cutting off of a piece 
weighing about one-half pound, to George Greenwood of Duluth. 

B. B. SPALDING. 


Subscribed and sworn to before me this Ist day of October, 
1885. 
SHUBAD F, WHITE, 
[Notarial Seal.] Notary Public, : 
St. Louis Co., Minn. ° 


State oF Minnesota, County oF §r..Lovis.—ss. 


Geo. C. Greenwood, being duly sworn, deposes and says that 
he received the specimen referred to in the foregoing affidavits, 
from B. B. Spalding, the affiant in the last above affidavit, and 
delivered the same unchanged to Prof. N. H. Winchell of the 
University of Minnesota, and that the same was, when he last 
saw it in the University of Minnesota Museum, within a week 
past, in the same condition as when he delivered it to said Prof. 
Winchell, with the exception of a small hole since drilled in it. 

G. C. GREENWOOD. 


Subscribed and sworn to before me this 1st day of October, — 


1885. * 
SHusap F, Wuirs, 


{Notarial Seal.] Notary Public, 
St. Louis Co., Minn. 
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IX. 


REVISION OF THE STRATIGRAPHY OF THE CAMBRIAN 
IN MINNESOTA. 


By N. H, WINCHELL. 


In the ascent of the Minnesota valley for the purpose of | 
geological examinations, in 1873, two different formations of 
limestone were met with, separated by a white sandstone, These 
were designated from the towns at which their characteristic 
outcrops occurred, the Shakopee limestone, the St. Lawrence 
limestone, and the Jordan sandstone. The thickness of neither 
one of these was known accurately, but the Shakopee limestone 
was said to be ‘‘about seventy feet,’’ the Jordan sandstone 
‘‘about seventy feet,’ and of the St. Lawrence limestone not 
more than fifteen feet could be affirmed. 

In subsequent years as the survey progressed southeastwardly 
through Fillmore, Houston and Winona counties, these three 
parts were distinctly recognized, and this three-fold division was 


_ described at Lanesboro, Troy, Lewiston (near Stockton), and in 


western Wabasha county. In ascending the Mississippi valley in 
the progress of the survey, the intervening sandstone, as recog- 
nized in the southeastern part of the State, and the Shakopee 
limestone, gradually lose the development which they were seen 
to have in the southeastern part of the state, and the ‘‘Lower 
Magnesian”’ as defined by Dr. Owen, seems to become one great 
limestone stratum by the union of the two limestones through 
the omission of the Jordan sandstone. This omission, however, 
is not found to prevail everywhere even in the more northern 
counties, since in Goodhue and Washington counties this sand- 
rock is plainly preserved, and has an observed thickness of five 
to ten feet, occurring in lenticular strata. 
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Again, about in the same proportion and rate of progress, as 


the sandstone separating the two limestones shrinks in thickness, 


another limestone is developed in the Mississippi bluffs at a con- 
siderably lower horizon, increasing toward the north and north- 
west. This change has been the cause of some mistaken identifi- 
cations of stratigraphy by the survey, both in the Mississippi 
valley and in the Minnesota valley, and it is the intention of 
this revision to correct these, and to exhibit, briefly, the stratifi- 
cation of this portion of the Cambrian as it is developed in 
Minnesota, so far as the facts at hand will allow. For the pur- 
pose of adjusting some of the apparent discrepancies the writer 
recently made a cursory re-examination of those points in the 
Minnesota valley which were likely to throw light on the problem. 
The stratigraphic facts brought out by this re-examination are 
expressed below. Prior to this Mr. Upham had called attention 
to the great apparent thickness of the Shakopee limestone as 
developed by deep wells at Shakopee, which would make it 
parallelize with the chief limestone formation in the bluffs of the 
Mississippi at Hastings, instead of with the upper member which 
had been traced, under the name of Shakopee limestone, from 
Houston county to Hastings, and had shown by a study of the 
deep wells of the central part of the state that a calcareous mem- 
ber, comparable to the St. Lawrence limestone at St. Lawrence, 
exists below that which had been regarded its equivalent in the 
Mississippi bluffs. | 

With the facts all in mind, it was deemed best to make a 
special search, in the Minnesota valley, for the thin upper sand- 
stone which had been found gradually thinning out toward the 
north, and that overlying upper limestone which had been 
identified since 1873, as the Shakopee limestone in the valley of 
the Mississippi, and to ascertain their actual relations to the 
Shakopee at Shakopee, and to the St. Lawrence at St. Lawrence. 
It is evident, whatever might be the result, that the extension of 
the strata there seen, and those only, would constitute the 
Shakopee and St. Lawrence limestones in their development 
further southeast and east. — 

This search was successful, but before the sandstone was 
actually found in situ, a fresh examination was made of the 
quarries at St. Lawrence. This was sufficient to show to any 
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_ one familiar with the lower-most of the limestones of the Mis- 


sissippi valley, quarried at Lake City and at Hokah, that the 
actual St. Lawrence limestone must be parallelized with it and 
not with the great limestone member which forms the conspic- 
uous escarpments of the great valley. This is evident not only 
from its lithology but also from its thickness, and from facts 
which were observed afterward at higher points in the Minne- 
sota valley. This being established, it is evident that the sand- 
stone which directly overlies it (the Jordan) must be the upper 
portion of the St. Croix in the Mississippi bluffs, having a thick- 
ness of nearly a hundred feet. 

Having thus once determined the equivalents of the St. 
Lawrence and the Jordan, in the Mississippi valley, it also 
became evident that the regular order would require that the 
principal limestone in one place should parallelize with that of 


the other, and that hence the great limestone, as supposed to 


exist at Shakopee could be no other than the great stratum seen 
at Hastings. 

The existence of the great thickness of this limestone at 
Shakopee rests on the uncertain testimony of the deep wells 
there which have penetrated it. But although the details of 
these wells are not obtainable so as to show the possible exist- 
ence or non-existence in this limestone of any thin beds of 
sandrock, yet they unite with sufficient testimony to demonstrate 
that there is under Shakopee village, extending far below any 


rock exposed in the quarries, a stratum of limestone, or what the 


well-drillers denominate wholly limestone, that is entirely com- 
parable to that in the bluffs at and near Hastings, and should be 
parallelized with it. ‘The quarries at Shakopee involve only 
from 15 to 20 feet of the uppermost layers of this stratum, and 
to these layers the term Shakopee should be applied—and only 
to these, or, at most, to those underlying layers that extend 
downward to the thin sandstone which is known to exist, with | 
more or less persistence, in this great formation, about 25 feet 
below its top (see reports on Fillmore, Houston, Winona, 
Wabasha, Olmsted, Goodhue, Dakota and Washington counties) 
and which has been supposed hitherto to represent the Jordan, 
but which is really another and distinct member of the Cambrian. 

It was for the purpose of seeking for evidence of this thin 
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sandstone in the Minnesota valley that the recent examination is 4 
was made. At Shakopee there is no direct evidence of this ~ 


sandstone. All the evidence there is is that derived from the 
deep wells, which do not mention it; but it is well known that a 
thin stratum of sandstone, only five to ten feet thick, might be 
pierced by a drill, in sinking a deep well without the knowledge 
of the operator, the difference in the chuck of the drill, and the 
infrequency of pumping not being sufficient to detect it when 
the underlying and overlying strata were similar and somewhat 
arenaceous limestones. 

However, at a short distance above Shakopee, at the Louisville 
limekilns, and between them and the river, before the appearance 
of the Jordan sandstone in the river, this limestone underlying 
the city of Shakopee is significantly divided into two parts, each 
part extending horizontally over considerable distances forming 
a marked terrace-flat. These parts exhibit different outward 
lithological aspects and intimate stratigraphic structure. The 
upper one is that which is wrought for quick lime at the lime- 


kilns at Louisville, and rises to the hight of 75-100 feet above 


the other. It is set off markedly from the other by a bluff which 
is composed largely of river-terrace gravel, and is so hid by this 
material that its existence is known only at a few places. It 
apparently exists as island-like remnants in this region, since it was 
not found in Mr.Jacob Thorn’s well situated in section 15, Jackson, 
Scott Co., just east (a little north) of the quarries at Louisville, 
which went through gravel and sand 130 feet, blue clay 4 
feet, and then entered a reddish limerock in which the drill was 


working at a depth of three feet at the time of this visit, and 


which is the equivalent of the lower reddish rock seen in the ter- 
race that separates the limekilns from the river. The thickness 
of lime rock involved in this upper terrace of Louisville cannot 
be seen to exceed 30 feet, but it rises, apparently, about as high 
as the top of Mr. Thorn’s well, and may exceed that thickness. 


The stone is very irregular in its bedding, and like the real Shak- 


opee limestone, answering to the descriptions, given before, of 
the exposures at Shakopee, at (or near) Quincy, in Winona 
county, and at Northfield. The beds undulate, swell out, anas- 
tomose, become vesicular, then compact, change to shale which 
is green, are interbedded with shale, &c., &c., and do not resem- 
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ble at all the main body of limestone along the Mississippi bluffs. 
These rough upver beds swing back from the river in their line 
of strike, a little to the northeast of Merriam Junction, and are 
not known to occur in outcrops again, in their entirety, in the 
Minnesota valley. These are the beds which properly and 
correctly represent the Shakopee limestone, and they manifest 
their tendency to retreat from sight here, and further up the 
Minnesota valley, in the same manner as they have been seen to 
do in all places in the Mississippi valley. It is the lower lime- 
stone, that which forms the lower terrace at Louisville, which 
returns in force along the Minnesota valley above the rapids near 
Carver.. The only evidence, at Louisville, of the existence of 
any intervening sandstone consists in the fact of the separation 
of this formation into two terrace-like expanses, one of which 
continues thence invisible, and the other extends as an inde- 
pendent formation as far as Mankato. The disintegrating action 
of a few feet of crumbling sandstone in an otherwise homogene- 
ous limestone formation, along a great valley of erosion is a well 
known agent in causing the retreat of the upper portion, in its 
line of strike, farther away from the river. When the beds over-' 
lying the sandrock are themselves more irregular and likely to be 
carried away on the removal of the crumbling sandrock, the re- 
treating habit of these upper layers is easily accounted for. 

The limestone in the lower terrace, west from the Louisville 
kilns, is reddish, resembling the rock at Kasota, and rises about 
45 feet above the flat on which the Minneapolis and St. Louis 
railroad passes from Carver, about a quarter of a mile distant, 
on its course to Merriam Junction. By reason of the dip this 
also soon passes off eastward, giving place to the Jordan sandstone, 
which is conspicuously exposed in many places. In regular order, 
the dip continuing in the same direction, the Jower-most lime- 
stone appears at St. Lawrence, about four miles further west. 
At Belle Plaine, the salt well struck no limestone. The river 
runs over the St Croix, presumably, for several miles above 
Belle Plaine, the beds of which are so erosible that they do not 
make their appearance through the heavy drift-sheet which pre- 


-vails generally in that part of the state. Not mentioning the 


conjectural exposure of rock in the bluff at Rocky Point, near 
Blakeley, which was not visited on the recent trip, the next 
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appearance of the limestones of the valley is on the west side, — 


where, at Faxon, and again at points somewhat further south, 
in Jessenland, are outcrops of thin-bedded limerock, as recorded 


in the second annual report, which appertain, with great proba-. 


bility, to the horizon of the St. Lawrence limestone. There is 
no further outcrop, so far as known, before reaching Ottawa, 
where the beds that are the equivalent of the layers of the lower 
terrace at Louisville return and are wrought by numerous quar- 
ries. Considerable time was spent in examining these quarries, 
where may be found some remnants of the Cretaceous filling 
cavities in the older rock in the same manner as at Mankato. 
These quarries show all the characters of the stone quarried at 
Kasota. They are underlain by a white sandstone, which dis- 
plays itself in the bluff to the thickness of 55 feet (including the 
talus) at the quarry of Mr. Schwartz, three-fourths of a mile 
below the station. This sandstone contains isolated patches and 


and also some thin leaves or laminations of green shale which ~ 


fades to white. It was evidently deposited in an agitated water,. 
.as it contains sudden changes in the sedimentation-lines, even 
angular fragments of itself, one and two inches across, that are 
discordant with the enelosing sedimentation. It may be on the 
parallel with that conglomerate seen at the crossing of Van Oser’s. 
creek, near Louisville, in the upper part of the Jordan sandstone 
where, (recently) were seen’some pebbles of red granite over an 
inch in diameter, and scales of ochery shale, or rusted soft rock, 
embraced in the white sandstone. e 

The limestone quarried at Ottawa lies in heavy but undulating 
layers, similar to those at Kasota, and furnishes a good building 
stone. These are near the bottom of the limestone to which they 
belong. The Shakopee beds probably exist in the eastern and 
southern (higher) portions of the Le Sueur prairie, which thus. 
repeats the upper prairie at Louisville, while the flat on which 
Ottawa is situated owes its existence to the same cause as the 
lower terrace at Louisville. | ’ 

After another interruption of five miles the same horizon re- 


turns at St. Peter, the beds having a fair exposure in the low. 
river bluffs near the asylum. At the highway bridge at St. Peter — 


there is no limestone preserved; the bluff on which the bridge 
rests at the west end consisting wholly of sandrock. On the top 


P 
nf . ‘ bs : 
ee ee ee ee a ee ee ae eee ee a 2, - 


Le ae eee ees 


x 


a 
‘ 


Et 
j 
Y, 
a 


y 


STATE GEOLOGIST. 331 


of this sandrock is a thin deposit of reddish shale which amounts 


to about four feet, as it can be traced back from the river up a 
little ravine. Back from the river it is lighter colored. This is 
believed to be Cretaceous, though there is no evidence of it 
except its anamalous stratigraphic position. It may be a repre- 
sentative of the shale overlying the Jordan sandstone at the 
cement works at Mankato, though at no other point, north of 
the cement works, has such a shale been seen immediately over- 
lying the Jordan—not even in the northern confines of Mankato. 
The limestone beds overlying this sandstone were not re-exam- 
ined. Some information concerning them can be found in this 


report, at page 12, where the record of the hospital deep well is 


printed. It is probable that No. 3 of that record is the true St. 
Lawrence limestone, but that it was not wholly a magnesian 
limestone; also that the St. Peter rock, as quarried at the asylum, 
is the equivalent of the Kasota and Mankato quarries, and that, 
hence the true Shakopee beds will be found in the upper prairie 
leyel back of the asylum, into the composition and origin of 
which those beds enter with the same agency as at Louisville and 
at Ottawa. Indeed, the prevalence of large northern boulders 
on the hillsides and on the upper prairie flats back of St. Peter, 
points to the same cause as where they are strewn over the Shak- 
opee terrace, between Shakopee and Louisville, and at other 
places that could be mentioned, where the immediate cause there- 
of is known to be the underlying firm beds of magnesian lime- 
stone. The sandstone seen at the old asylum quarry in 1873 
(see the second annual report, p. 132), is also now regarded as 
Cretaceous. It has not been seen since 1873, but the sandstone 
of the lower Cretaceous is well known to cover all the Cambrian 
strata unconformably, in this part of the state, (see the report 
on Blue Earth county, vol. 1, final report), and traces of it are 


- visible as far north as the quarries at Louisville, where pockets 


of white sand are found in the upper portion and are reported 
on the top of the quarried beds of the Shakopee. Similar patches. 
of arenaceous Cretaceous are found at the asylum farm near St. 
Peter, and were fully identified as such in 1873. Second annual 
report, p. 177.* | 


es a Beatty states that there is a large deposit of sandstone, more or less disintegrated, 
sa ache ly of Cretaceous age, in the bluffs east of the railroads at Mankato. 
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The river only intervenes between St. Peter and Kasotk and 
all the characters seen at the former place are repeated at the 
latter. | 

From Kasota to Mankato, a distance of six anda half miles,no 
great change is apparent. The St. Peter and Kasota terrace — 
continues all the way to Mankato, and its uniform composition — 
is manifested not only by the outward terrace-like aspect, but by 
several important quarries, and by exposures along the river 
bluff, intermediate. The difference between the limestone at 
Kasota and Mankato is one of difference of thickness. At Man- — 
kato the bluff contains an aggregate of about sixty feet of the — 
limestone corresponding to the limestone of the lower terrace at 
Louisville, and at Kasota this limestone shows not more than 
twenty-one feet. In both cases they lie on the Jordan sand- 
stone. 

The most interesting observations respecting these limestones 
were made at Mankato. In the first place owing to the great 
thickness of the quarried beds, it was probable that the terrace 
north from the city was nearly on the level of the supposed thin 
sandstone stratum which had been presumed to exist between 
the true Shakopee limestone and the beds there quarried. Hence 
a careful search was instituted for traces of this sandrock. It — 
was not long before angular or sub-angular masses of white 
arenaceous quartzyte were met with in traveling over the prairie — 
north from Mankato, resembling the angular pieces that have 
been described at about the same horizon, weathered out from 
this sandstone in Winona’ and Houston counties. In several 
places were found bared spaces of this white hard sandrock, or 
quartzyte, forming the natural surface of the prairie, this being 
wholly above the beds quarried at the city. In several other 
places still further north, were found isolated low mounds of 
magnesian limestone rising three to six feet above the rest of the 
prairie, while about their flanks, near the level of the prairie, — 
were bare areas of the same flat-lying, white, hardened sandrock, 
so situated as to show that it continued uninteruptedly beneath, ~ 
and formed the base of the mounds. These mounds are there- — 
fore remnants of the true Shakopee limestone and this hardened 
white sandstone, here not more than four feet in thickness, and 
sometimes wanting entirely by reason of the surface destruction 
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a due to the action of the river in early times, is the western 
_ extension of the thin sandstone which had been so often 
_ described in counties further east and styled Jordan. Still 
_ further north, and a little further from the river, the limekiln 
which was formerly owned by Geo. C. Clapp, sec. 17, Kasota, is 
probably based on the limestone overlying this sandstone, and 
hence on the true Shakopee. Further evidence of the parallelism 
j of these upper beds with the true Shakopee consists in the fact 
_ that the fossil described in another part of this report, Cryptozoon 
minnesotense, is found in loose weathered fragments on the 
prairie on which these mounds occur, and it has before been 
_ found only in the Shakopee at Cannon Falls and at Northfield. 
_ After the discovery of these facts, all the topography and geol- 
ogy of the Minnesota valley are in harmony with themselves, 
and with the same in the Mississippi valley. Some changes must 
be made in the designations applied to the limestones in both 
valleys, and new designations must be found for the two new 
strata thus added to the upper Cambrian. The following general 
diagrammatic section will express the comparative and correlative 
geology of these beds in the two great valleys: 
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Notes on the Foregoing Figure: The St. Croix formation in- 
cludes all below No. 4, and extends down to the great sandstone 
which is struck in deep wells at Red Wing and Lake City, and 
appears at Hinckley and in the gorge of the Kettle river in Pine 
county. This lower great sandstone is more likely to be the 
Potsdam of New York state than the sandstone No. 5, or any 
part of this section. 

No. 2 is the Shakopee limestone at Shakopee, as there exposed, 
and as described in the counties in the southeastern part of the 
‘State, in the reports of progress and in vol. 1 of the final report. 
It is the limestone burned for quicklime at Northfield and at 
Louisville. It is the same as the Willow river limestone, of L. 
~-C. Wooster. (Geol. Wis., vol. iv, p. 106). 

No. 3 isa white sandstone which has not, till recently, been 

identified in the Minnesota valley, but it has been described, 
erroneously, as the Jordan sandstone in the southeastern part of 
the State. It was first described at Lanesboro, in 1875, under 
that name, but as the Jordan sandstone lies lower it is obviously 
necessary to find some other designation for this member. In 
the report of the Wisconsin Geological Survey for 1877, Mr. L. 
C. Wooster describes a similar white sandstone in the upper 
‘part of the lower Magnesian, near New Richmond, in Wisconsin, 
and remarks that this may represent the Jordan sandstone of 
Minnesota (as the Jordan had then been described in Fillmore 
and Houston counties), but he applied no designation. How- 
ever, in the final report of the Wisconsin Survey,. (vol. iv, pp. 
106, 127), Mr. Wooster applies the term New Richmond beds, to 
this sandstone, and that term might be extended, being prior in 
‘its correct application, to this sandstone in Minnesota. 
No. 4. This is the limestone which is generally known as the 
Lower Magnesian. It was supposed, till lately, to be the actual 
extension of the St. Lawrence limestone into the eastern part of 
the State, and has been so named in the reports of progress, and 
in vol. 1 of the final report. It has never received a distinguish- 
ing appellation—ex¢ept that Prof. Irving has stvled it the ‘‘Main 
body of limestone,” (Am. Jour. Sci., June, 1575, p. 440), though 
at Madison, where this term was applied, it is no more than 85 
feet thick. It is the limestone which forms the lower terrace at 
Louisville, which is wrought at Ottawa, appears at St. Peter, and 
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extends conspicuously along the Minnesota river from Kasota to 
Mankato. Along the Mississippi it forms the precipitous escarp- 
ments at the tops of the bluffs. 

No. 5. The Jordan sandstone is the upper most member of 
the St. Croix. The name Jordan was applied to this in 1873, in 
-the annual report of that year. Prof. Irving has named it Madi- 
son sandstone in Wisconsin. (Am. Jour. Sci., June, 1875, p. 
440.) This sandstone has been correctly described throughout 
the Minnesota valley in all the reports of progress, but it was 
wrongly identified in the eastern part of the state. 

No. 6. The St. Lawrence limestone was so named in the 
report of progress for 1873. It is the same that Prof. Irving 
named, in 1875, ‘‘ Mendota limestone.” This limestone is 
unfavorably exposed in the Minnesota valley. Its greatest thick- 
ness, known there, is only about 15 feet, but it seems to extend, 
with some shaly components, distinctly over a thickness of 
about 30 feet in the Mississippi valley; while, if the shaly beds 
with which it is associated, and into which it seems to graduate, 
be included under this term, it will include beds to the amount 
of nearly 200 feet. This is the chiefly. fossiliferous portion of 
the St. Croix formation. It is fuund at Red Wing, to contain 
some new fossils, described in another part of this report. It 
is quarried at Lake City and contains graptolites, and at Hokah, 
where it affords Dikellocephalus. 

No. 7. These shales and shaly sandstones graduate upward 
into the St. Lawrence limestone, as above mentioned. They are 
underlain by a gray micaceous sandstone which is known recently 
as the Dresbach sandstone, from a town in Winona county, 
where it is wrought for construction. 

There are therefore, in Minnesota and Wisconsin, three mag- 
nesian limestones, and four saccharoidal sandstones, not includ- 
ing some shales and lower sandstones, involved in regular alter- 
nation in the Cambrian, thus— 

St. Peter sandstone. 
Shakopee limestone. — 
New Richmond beds, 
Main body of limestone. 


ay 


sandrock e (Potsdam ” 3 
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red sandrock passing into the Cuprif- 
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X. 


NOTES OF A TRIP UP THE THIEF RIVER AND AT 
LAKE MILLE LACS. 


By F. L. WASHBURN. 


MINNEAPOLIS, Noy. 27, 1885. 
Prof. N. H. Winchell: 

Dear Srr.—At your request I send you the following account 
of the Thief River region and append thereto a map which may 
be somewhat of an auxiliary to my necessarily rather meagre 
description of the country. 

Thief river forms part of the southwestern boundary of the 
' Red Lake Indian Reservation, and has a general north and south 
direction. At the northeast corner of T. 48, R. 155, it is met 
by Mud river, a small stream, 10 yards wide, a mile and a half 
long and about 23 feet deep, flowing from Mud lake and entering 
the Thief from the east. My northward progress, as you know, 
was stopped here and I was compelled, by bad weather and lack 


of time, to turn back. Beyond this point, to the north, the river ? 


is reported to be navigable for a canoe through Basil lake and as 
far as Thief lake. In other words, Thief river is navigable its 
entire length, from Thief lake to its mouth, on the Red Lake 
river. 

Thief lake is a body of water about 14 miles long and 6 wide, 
a favorite resort for aquatic fowl. Its shores are reported more 
or less wooded with hard and soft timber and much of the shore 
lies in unsurveyed territory. At its very northern extremity, 
hidden behind the point S (Poplar Point), an opening is found 
which takes one into Moose river, flowing from the north, which 
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Map of Thief River Country. 
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EXPLANATION OF THE Mar.—A, Mud lake; B, Thief lake; C, Basil lake; DD, Thief river : 
IEE, Moose river; “ very crooked, sluggish and deep for 25 miles from its mouth.’ FF, Red 
Lake river; G, Mud river; about 10 yards wide, 2 feet deep and 2% miles long, flowing from 
Mud lake to the Thief river. H,a muddy estuary of Mud lake, connected with it by a reed- 
grown passage containing a few small grassy islands and opening into Thief river by a nar- 
row passage (7) just wide enoygh for two canoes to pass one another. 

1, 2, 3, 4, 5, large islands in Mud lake, numbered in order of their relative size, No. 1 (the 
only one visited), containing about 1% acres; all the larger islands apparently have timber 
upon them. 6,7, 8, smaller islands; 9, a grassy knob or knoll, of which there seem to be 
many. 

nnnnn, high banks along Thief river, just after leaving Thief lake, ‘‘ covered with hard- 
wood timber.’’ The narrow strip of land (marked p p) between the lake and the river is 
covered with oak, ash and elm. F 

S, Poplar Point. 

tttttt, tamarac, and back of it the ground rises alittle. eeeee, impassable marshy 
land, filled with reeds, rushes and tall grass, running west from Mud lake 8 miles or more 
‘before striking straggling timber. 
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is said to be a stream ‘‘ very crooked, sluggish and deep for 25 
miles from its mouth at Thief lake,’’ from which I infer that it 
must have a total length of 40 miles or more. The country 
about it is as yet unsurveyed. 

Basil lake, on the Thief, between Mud lake and Thief lake, 
has meadows and marshy land on both sides of it. The banks 
along Thief river, just below Thief lake and between that body 
of water and Basil lake, are high and ‘‘ covered with hardwood 
timber,’’ and the point of land between Thief river and Thief 
lake (marked p p) on the map, is timbered with oak, ash and elm. 
Beyond these high banks on Thief river, 7. ¢., west of them, the 
country is marshy. 

Supposing one to be descending the river in a canoe, a ride of 
about 25 or 30 miles from Thief lake brings him to Mud river 


and turning into that stream he reaches Mud lake after a half 
hour of paddling. This lake is nearly 10 miles long and 4 to6 © 


wide, with an average depth of 4 feet. The bottom is soft mud 
but the water is clear and sweet. The banks are fringed with 
cane, rushes and wild rice, though the center of the lake is free 
from such growth. The surface of the lake is dotted with nu- 
merous islands, ten or more. Some were grassy knolls or knobs 
rising from the water (as No. 9), while others attain the hight 
of three or four feet above the surface, contain an acre or more 
of land, and are covered with tall timber. On the northeast side 
of Mad lake is a dense forest of tamarac and back of it slightly 
rising ground. Island No. 1 was the only one visited, rough 
weather during my short stay there not allowing of much canoe- 
ing. This island contained about an acre and a half and was 
covered with ash, elm, willow, and, I think, oak. In places on it 
I found large limestone rock; its beaches were composed of a 
clayey sand, and from its northern end ran a large sand-bar, on 
which were a few granite boulders about four feet in diameter. 


The islands are apparently more numerous at the eastern end ~ 


than near the outlet on the northwestern shore, and I have so 
indicated them on the map. 

The muddy estuary H. on the west end of the fake and con- 
nected with it by a very shallow weed-grown passage, has a 
depth scarcely twelve inches, contains numerous low, grassy 
islands, roosting places of aquatic fowl, and opens again into 


ee a ee 
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Thief river, about a mile below the mouth of Mud river by a 
narrow passage, which I have marked (i) on the map, just wide 
enough for two canoes to pass one another. | 

Paddling down the Thief from the mouth of Mud river, one 
reaches, ina few minutes, the narrow opening (i) through which a 
glimpse of the muddy estuary H is obtained. Continuing down 
stream, the canoe gliding swiftly along with the current, the 
banks are lined for a distance of about twenty miles with tall 
cane, six or eight feet high, which stretches back some distance 
from the river. This occurs on both sides but is rather more 
abundant on the Reservation side. On this part of the river 


_ there is no timber with the exception of a little scrub willow, 


mostly at a distance from the stream. 

After that distance of twenty miles has been passed however, 
and after going through a region which has been burfit over and 
has dead tamarac standing upon it, the timber is continuous, 


almost entirely on the Reservation side, for a distance of ten 


miles or more, to Red Lake river into which the Thief empties. 

This timber consists of willow, poplar, elm, ash, sugar maple, 
and oak, with small growth of Prickly Ash (Xanthoxylum amer- 
icanum), hazel bushes, high bush cranberries (Viburnum opulus), 
wild plums (Prunus americana), wild grapes and rosebushes. 

On the opposite side of the river, most of the land of any 
value has been claimed. The farms are comparatively few in 
number, however, the land being so covered with brush that 
farmers have a hard time to obtain a living therefrom. 

The river gradually widens from a width of ten yards at the 
entrance of Mud river to about thirty yards at its mouth on the 
Red Lake river. The current is fairly strong and the average 
depth is about two and one-half feet. In places there are 
rapids where occur large boulders of granite (from two to‘four 
feet in diameter) and limestone rock. These rocks and boulders, 
however, are not found in the river as one approaches Mud 
lake. The bed of the river is sandy with gravel in some places 
and the banks are clayey mud with occasional small fragments 
of limestone. The water of the river is slightly yellowish, and 
at date of visit (Sept. 1) very cold. At the mouth of the river, 
there is, or was this fall, an encampment of Red Lake Indians, 
and about eight miles up stream is another village which subsist 
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on fish and game, the former procured from a stone fish trap 
which runs across the river here in the shape of a V, the point 
down stream. This is easily passed in a canoe, however by 
temporarily removing a number of branches and rock, on one 
side. On our way to Mud lake we passed the remants of several 
of these traps that had been used for a time by the Indians and 
then abandoned. 

The only drawback to this country becoming a favorite resort 
for sportsmen is its inaccessibility, for though it is comparatively 
easy to get to the mouth of the river, going by rail as far as St. 
Hilaire, and then teaming to the mouth, a distance of 18 miles, 
the transportation of camp equipage to Mud lake or beyond is a 
matter of no small difficulty. There are but few farms along the 
river, the last one being situate about 20 miles from the mouth. 
The people*are very hospitable however, and never refuse a lodg- 
ing, such as it is, to belated or weatherbound travelers. Again, 
though Mud lake lies, in a straight line only 15 miles from the 
mouth of Thief river, the country around the lake is of such a 
nfarshy nature, that teams can approach only within about 10° 
miles of the lake on the Thief. : 

These difficulties surmounted however, the large number of 
aquatic fowl along the river and at the lake would amply repay 
an euthusiastic sportsman for his trouble. 

Very truly yours, 
F. L. WASHBURN. 


A few notes on Otter Tail County and Lake M ille Lacs—Topog- 
raphy— Archeology, ete. 


Otter Tail County: The abundance of flint arrowheads and 
fragments of ancient pottery throughout this county I noticed 
particularly, though for that matter these relics are abundant 
throughout the State, I believe. The pieces of pottery that I 
saw contained specks of pure silver, and scientists and many 
others, not scientists, when visiting that country have sought long 
but fruitlessly for the clay beds whence material for this pottery 


was obtained, thinking to find therein a boundless wealtk of the 
ore, 7 
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Lake Mille Lacs: The country east of Brainerd, toward Mille 

Lacs, is rather bleak and dreary. Patches of second growth, and 
scrubby, bushy timber characterize the first part of the way, 
with an occasional long meadow filled with coarse wild grass. . 
On our ride frequent belts of middling sized poplar were passed, 
and as we approached lake Mille Lacs, we met with more timber, 
oak, maple, birch, butternut, ‘‘butternut hickory’’ and soft pine, 
tamarac and spruce with some Norway and Jack pine. The dis- 
tance from Brainerd to the lake is about 25 miles, and the road, 
which near the town is comparitively good, as it approaches the 
lake becomes rough, stony, and somewhat hilly. 
\ Liake Mille Lacs, on account of its large size and the sameness 
of its shores, is not as attractive, I think, as many smaller lakes 
seen in Otter Tail county. Along the northwest shore the water 
is very shallow and the beach is sandy, and on the southeast 
shore, at one place the depth, for a mile from shore, does not ex- 
ceed three feet. In other places, however, as on the south shore 
and along the north shore, the land is high and the banks are 
very precipitous and rocky, and the water close to shore is deep. 
Along the northwest shore for a distance of two miles or more 
is a very regular ridge, about 20 yards above the level of the lake, 
which with the beach makes a very well formed terrace, although 
probably formed by glacial action. 

Near the southeast shore of the lake, about a_ mile 


from the land, there is said to be a broad granite ledge perfectly 


flat on top, which, at low water is about three feet above the 
surface and at high water just below the surface. Another out- 
crop of this granite is seen in townships south and west of the 
lake. Three barren and rocky islands a short distance from the 
southeast shore, the largest one containing about three-fourths 
of an acre, and known as Stone island (called Spirit island by 
the Indians) form breeding places for countless gulls. 

In conversation with Mr. Johnson, an old salt-water sailor, 
who has lived on the lake for nine years, [ learned that the Indi- 
ans have never seen the lake so low as it is now. 

Johnson is of the opinion, too, that Rum river has not always 
been the outlet from the lake, but that years ago the water found 
an exit by way of Knife river, some miles east of Rum river. 
Although the Knife is now but a small brook, he says that the 
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broad meadow overgrown with tamarac which extends many 
miles on both sides of the stream, shows indications of at one 
time being the bed of a large stream; and also says that on the 
high banks, at the edge of the meadow, he has found smooth, 
‘waterworn boulders. 

His theory is that at some former time, when the water in the 
lake was much higher than it is now, not only did a stream run 
down the Knife river bed, but the water must have broken over 
the high banks then ‘existing on the shore of the lake at Rum 
river and cut its way down through, eating out the channel 
which is now Rum river and cutting it down so low that its bed 
was below the bed of Knife river, so that now, the lake being 
much lower than formerly, the Ram 1 river channel receives what 
water flows out. . 

Quoting from my diary of Nov. 8, I here write down the sub- 
stance of a conversation held with Mr. O. E. Garrison, at lake 
Mille Lacs: 

‘South of lake Mille Lacs, at the very edge of the lake, and run- 
ning southwest from Lake Superior to the southwestern part of 
Minnesota and beyond, is a line of granite which, theory says, 
is made by upheaval. In places it is covered with a layer of 
sandstone of the nature of drift. Again, in T. 24, R. 43, accord- 
ing to Garrison’s map, near the center of the square, is a mass 
of granite, somewhat elevated, with a fissure on the northern 
side. In this region, two summers ago, about July 15th, Garri- 
son was surveying with a friend and they found in that fissure, 
even at that date, a large amount of solid ice.” 


Mr. Garrison lives upon an old battle-field of the ancient 


mound-builders. Just back of his house are three mounds which 
would indicate that hostile tribes had a fight there at one time, 
and that the dead were interred on the spot. Running south- 
west from the mounds is an almost obliterated ridge ayeraging 
three feet in height. This ridge, he thinks, was at one time an 
old fortification of the mound-builders. 

The largest of these three mounds is forty feet in diameter and 
from ten to fifteen feet high. This was opened a year ago and 
numerous skeletons found sitting upright, and so old that the 
thin pieces of bone crumbled away as soon as touched. In the 
same mound were found stone implements and weapons, and 
some pottery. 
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mI, : 
foe CHEMISTRY. 
REPORT OF PROF. JAS. A. DODGE. 


MINNEAPOLIS, Minn., May 27, 1886. 
Prof. N. H. Winchell: 

Deak Sin:—I hereby report to you the results of certain 
analyses made at this laboratory, for the State Geological Survey, 
since my last report. 

Chem. Series No. 174. A eickyil from lala Superior, No. 575, 
of the geological survey series. 


ey cea es Soke bods wees! MOAT DeY COND, 
Me Ae Ss SOU Sb ce ws oo BELO r 
wrmemiae Of irom, HeeO.. 662 shin od aaa 7 Ss ce 
_ Lime, CaO, combined with silica.......... 18.87 : 
| Lime, CaO, combined with carbonic acid... 5.22 ‘ 
: Beenie Aci? CO. sc ec thus fe 
MOM Sous karew DC rae ag 
I eo eels ans Mint 
yc od oe te wh ae a en i 
MS PRD a ee owe Noe os RE 

100.40 


This mineral appears to be a kind of zoisite. 
Chem. Series No. 175. Water from the deep well at Brown’s 


Valley. 
; ‘Milligan. U.S. Galion. 
| Wee ey ores ets DO 
POM PL gio iat: oe wah at 40 .0233 
Protoxide of iron, FeO.......-. .T0 .0408 
Calcium sulphate, CaSO,.....-. 51.80 3.0215 
Magnesium sulphate, MgSO, SS Bw 1.6270 
Sodium sulphate, Na,SO, .---. -- 1452.60 84.7302 
Calcium phosphate, Ca,(PO,),. -- 5.00 2916 
Sodium chloride, NaCl........- 912.70 53.2378 
Potassium chloride, KCl......-. traces. 
Carbonic aig, Ode... 35.5 - traces. 
REAM eee awe oes wld one traces, 


Total mineral matter .... 2464.10 143.7305 
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Test for organic matter, with permanganate of potash, amount. 
of oxygen consumed, 1.63 parts per million. 

This water is remarkable for the large amount of sulphates. 

Chem. Series No. 176. This number was a sample of cupri- 
ferous rock. It was assayed by myself, for gold, silver and 
copper. The results of the assay were as follows: 


Gold 7a. oe zy Troy ounce per ton. 
Silver 0 he al rin cc 6é ce 
Copper...-.-. 7s of one per cent. 


Chem. Series No. 177. This was also a sample of cupriferous. 
rock. It was assayed with the following results: 


COME c se a3» Troy ounce per ton. 
River ok ie ‘6 ‘é ‘6 
Copper..... . oy of one per cent. 


Chem. Series No. 178. Kaolin brought by Col. J. B. Clough in 
February, 1836. 


Silicon, BIOs. 2655 bo Se 49.66 per cent. 
Alumina, AlisOs .>shcs aces seus oe OT. 295 *" 
Peroxide of iron, Fe,0,-.-..--.---. 76 
DDO UA on ee 8s ck hee eee 61.5% 
Magnesia, MeO... 2. 2s. c5c0u 4 soe ee 
POSED Wal) oo oc: bic bees yeas owes 124° = 
OUR. NBEO) nes once cea ack de cde OS 
Water, HO# 6.6 curio 9.72. a8 
Carbonic acid: Cos <.c5e shnecak cian traces. 
Oreanic matter’... 2.4.) anc eek caer traces. 
10009 


The analysis shows that this is a kaolin of good quality. It is 
comparatively free from oxide of iron and lime. The small 
amounts of oxide of iron, lime, magnesia, potash and soda would 
not, in my opinion, interfere with its use for the usual purposes 
to which kaolin is applied. The water reported in the analysis 
belongs to the chemical composition of the substance and would 
only be expelled by burning. The mineral was analyzed after 
drying at a temperature not exceeding 100 degrees centigrade. 

Very respectfully yours, 
JamES A. Dopae, 
Professor of Chemistry. 


a ae 
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XII. 


ORNITHOLOGY. 
REPORT OF DR. P. L. HATCH. 


Prof. N. H. Winchell: 


Dear S1r:—I have the honor to report that while relaxing no 
measures hitherto employed in the acquisition of all information 
possible relating to the avi-faune of the state, I am pursuing the 
preparation of a report as fast as the onerous demands of my 
other duties will permit. 

By personal observations, and a somewhat extended corres- 
pondence with gentlemen competent to communicate reliable 
information in different parts of the state, together with the 
invaluable aid of Mr. F. L. Washburn, who spent some time in 
field-work last fall in the Red River Valley, I am able to report 
progress in still accumulating valuable facts to be embodied in 
the report, which but for reasons known to you, and a prolonged 
detention by sickness, would have ere this been closed. The 
labor has been much greater than my experience had anticipated, 
especially in consideration of the impossibility of consecutive 
engagement in it. I hope now before a great while to finish the 
land birds, and enter upon the water birds, which will be very 
much less voluminous. 

Very respectfully yours, 
P. L. Haron. 

1015 Mary Place, June Ist, 1886. 
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NOTES ON SOME DEEP WELLS IN MINNESOTA. 


(Continued from page 16.) 


The deep well at Albert Lea. The drillings from this well, 
which is 300 feet deep, were furnished by mayor A. C. Wedge. 
The well was made by Mr. Swanson in the summer of 1885. 
This well is situated in the high level near the business portion 
of the city, and the water stands at 22 feet below the surface. 
About 60 rods from this well Mr. William Morin sank another, 
beginning at a lower level, in the bed of what was once Spring 
lake, and penetrated to the depth of 204 feet. Flowing water 
in this well was obtained at 120 feet, but the well was con- 
tinued deeper with a hope of getting a stronger flow. The 


discharge is about 400 barrels per day, of good quality and a 


temperature of 50 degrees, Fah. The drillings of this well 
have not been examined, but it is the opinion of mayor Wedge 
that the strata struck proved to be about the same as those 


given below as far as the drill penetrated. The water is ap- 


parently of the same quality. The iron films from the depth 
of 165 feet were derived from a bucket which became fast in 
the well and was drilled out. 


1. Mus. Reg. No. 6191. Drift gravel largely limestone, from the depth of..... ceeeceee 80 feet. 
FE Og Maa hac “ 6192. Drift sand and gravel), from........ Siac slabices oonyenn cones 95 feet. 
» Tn “«  —** 6193. Drift sand, mainly quartz, from.......ccceceee sevcecseccessss 100 feeb. 
4. © $6 " °:6194. Drift gravel and sand, from....¥5s 2. 40s+00+ 0 0esseueemeens eee 
5 & «& «4 6195; Drift sand; from.....:.. jubeukie a etn oad sas, 0118 feet. 
6. “ ** 6196. Drift sand, with miageeellal anes We from 640s. 0éeb caper .- 114 feet. 
PT “ig ** 6197 and 6198, Magnesian limestone and sand, from...............+-- 116 feet. 
Bias $6 s* 6199. Drift sand, with some limestone, from..... Rebels onvesdsp ban elon tees 
9% j%“ * € 6200, Magnesian limestone, with a few grains of drift sand, from..143 feet. 
16. 8 OR Ga sii -gray ship, slightly oa eee: we ccseeucecus Sie ... 155 feet. 
1: Me pet SNR ager » saaeten +++ 160 feet. 
12, “* ‘ ** 6203. Battered films of metallic iron, somewhat rasted, from.......165 feet. 
3... ;°* ” ** 6204. Gray shale, sandy, offervescing, with some films of ion from. 172 feet. 
4, 6 “ 6205. Gray shale, from.........+...:: dehenyeote ws pemaes oo cede wkeceelO Weebe 
15.5, $6 ORB. Gam Bale, POM sa) chuc bac bse cecgattsnsvecetusanees vesase osl8 feet, 
16. ‘** “ % 6207. Calcareous shale, nearly white, from......... seseeeeseun en . «+220 feet. 


17, “ “ 6208. Compact, light-colored limestone, mixed with some drift-sand 
from above, or some arenaceous stratum, from........... ‘ babe Ueneod saa oe cccece seal Leet. 


ee ee te ee eae 


~ 
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18. Mus. Reg. No. 6209. Drillings have a mixed composition; though mainly of mag- 

nesian limestone, yet of different grain and color; also containing considerable 

sand, and some chert and fine crystals of silica referable to geodes in the rock; 

one large frigment is distinctly arenaceous, from...........cecceceeccececcccece 234 feet. 
19. Mus. Reg. No. 6210. Mainly white quartz sand, rounded and dibs angular; the 

rest is magnesian limestone, readily effervescing; both are in fine grains and 


RUMORS TYLOR ia 5 i bho os thee PR Meik Wises OA unldy cc teh bo cb dec css bobacde o ++ 0-256 feet. 
20. Mus. Reg. No. 6211. Same as the last, from...........ccccecees cece ssces Repe-nesss 237 feet. 
merece FUR SaMO WO CO IMME LITO. 6. 20k oo eo cvckcc caceccas ov ecsicdect.. 240 feet. 
Bee. 8 At ‘* 6213. Mainly a homogeneous, buff, magnesian limestone, with some 

OM MME, INOUE 6s Glad IUbb ceSHU SRC EL Ss pbirbet cise sahicGedee th de sabbne ib hace 241 feet. 


23. Mus. Reg. No. 6214. The drillings consist, mainly of the same, light-buff mag- 
nesian limestone, but co:tain also numerous pieces of a dark earthy shale, not 


SeUEe ARR TRA LATENS SLOT’. COIN EBC LING EPOINY 6h 6g Wie d's us d'g cs bc a wap bo on eo duel ooibokie € o¥'s bs 243 feet. 
24. Mus. Reg. No. 6215. Reddish-buff magnesian limestone, with some fragments of 
opaque white silica and some rounded sand, from.............cceceecceceee eves 248 feet. 
25. Mus. Reg. No. 6216. Same as the last, from..........0+ cecesseeceue ee iced » +20 250 feet. 
7: SE ay ‘* 6217. The same without silica and sand, from.......e00.....seeees 254 feet. 
a Die ae *- 6218. Reddish-buff, compact, magnesian limestone, from.......... 258 feet. 
1 ena $s Pe OWEMC ROMS TRIO, 1S ORI Gnd oo. x 04s obs cee be de Peehiee yoekb be pereweuet 260 feet. 
Oe. 23,88 ye ** 6220. Reddish-buff, compact, magnesian limestone, mottled with 
ER TIN 8s oS FOC ARNEL Sis nn ohes GApina ve Hams bubs nieaho'sese bo spas peso bewe. he Bee ess 265 feet. 
30. Mas. Reg, No. 6221. The same, without gray mottlings, but with some chert and 
OR DROID ws 5 sary 0 9) Wii winisiw cE pmin¥ ye 8 i vies a Wan oe 54 vo add oWds bck Wdee nd cps 270 feet. 
31. Mus. Reg. No. 6222. Light-gray to buff, crystalline magnesian limestone, with 
rare beads from crinoid filaments) from... .. elie cc ceca ce veces vcccbeses ove 275 feet. 
32. Mus. Reg. No. 6223 Buff magnesian limestone, from...... ah PS) + ee hbo rhe tanks ay 285 feet. 
aR ay fe ** 6224. Light-buff magnesian limestone, some of the drillings being 
unwashed, and then, dried, resembling a light gray shale, from...............0.. 295 feet. 
34, Mus. Reg. No. 6225, Vesicular, buff, magnesian limestone, resembling the upper 
part of the Niagara limestone, aig Peal s CAPRA SMUT a Cava vivele s eak> wn wala veces « 300 feet. 


There is but little to serve as a guide in assigning these 
limestone strata to their geological horizon. There is, in the 
Albert Lea well, a thickness of about 186 feet of limestone 
which does not vary very much lithologically, extending from 
114 feet to 300 feet. Itis shaly in some places, and also arena- 
ceous. These characters would not preclude the Galena lime- 
stone, which is thought to be the most probable rock in that 
geographical area. If, however, the Devonian limestones ex- 
tend as far north as Albert Lea, these beds could all be assigned 
to that age, as far as their lithology is concerned, except Nos. 
33 and 34 which have a greater resemblance to the Niagara. 
This would bring the Devonian upon the upper Silurian, as 
supposed in the deep well at Austin. The shale extending 
from 155 to 220 feet, a thickness of 65 feet, would, in that case, 
represent the Austin rock, and the mixed and arenaceous beds 
extending from 220 feet to 240 feet would parallelize with the 
conglomerate of the Austin well. There would be then 45 
feet of magnesian limestone in the Albert Lea well, below the 
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conglomerate horizon, before the lithology of the Niagara is 
recognizable. This would fall into the upper part of No. 8 of 
the Austin well. 


Joseph Goar’s well, near Morristown, Rice County. This 
peculiar well was noted in the final report on Rice county. (vol. 
i, p. 671.) It is in N. E.4sec. 33, Morristown. Ina recent com- 
munication Mr. Goar gives more particulars concerning the 
action of this well. 

It was dug fourteen years ago, to the depth of seventy feet. 
At about twenty feet, sand was struck with occasional beds of 
gravel, largely consisting of limestone. At fifty feet a sound 
resembling escaping steam was heard. The well being curbed as 
fast as dug little more was heard or noticed of this. Water to 
the depth of sixteen or eighteen inches was secured. The well 
was open, water being drawn bya bucket. In winter the bucket 
would freeze fast, and finally the whole surface was permanently 
frozen solid till warm weather came again. Then it was found 
that when the wind was strong from the north, or a little east or 
west of north, water could not be got, but a few hours wind 
from the south or southeast would inSure plenty of water. At 
first it would look as if it had been agitated by wind, but soon 
became clear. Small black frogs, “‘with feet like chickens, no 
web between the tues,’ were sometimes drawn up, were said to 
have been drawn up often. These were so small they would get 
inside the links of an old fashioned trace chain. 

More lately the well has been sunk about five feet deeper, an 
iron pump and pipe put into it, and filled up about seventeen feet 
with gravel and the opening at the top covered. It isnow found 
that a strong current of air passes sometimes in and sometimes 
out of the top. The water is clear and softer than the common 
well-water of the country round. By keeping the well closely 
covered there is but little trouble from freezing. When it blows 
out it thawseverything about the top. The force of air going in 
or out, if confined to a small vent, has been heard at a distance of 
a hundred yards. | 

This can only be explained by supposing some connection with 
the surface through gorges in the rock, or through some gravel 
bed. The condition of the surface of the country, in Morristown, 
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prior to the drift epoch, may have been somewhat like that in 
Winona and Houston counties, and after the deposition of the 
drift some subterranean passages were still unfilled. 


The Tracy deep well. This well was drilled by Messrs. Swan 
-and Stacey, in the winter of 1885-86. Its depth is 724 feet four 
inches, and penetrates the granite about thirty-one feet. Water 
was found at about one hundred and fifty feet, which rose to 
within about thirty-seven feet of the surface. It did not ap- 
parently change in respect of hydrostatic pressure after it was 
‘first struck. 

Through the courtesy of Hon. W. O. Musser, president of 
the village council, and the co-operation of Messrs. Swan and 
Stacey, the subjoined record of the depths of the different strata 
of this well has been obtained. This record was accompanied 
by a set of drillings, and from these the writer has made out the 
_ descriptive notes. The corresponding numbers of the museum 
wegister are 6492 to 6516. 
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No. of 
Sample. 


No. of 


Total No. 


feet deep.| of feet. 


DESCRIPTION. 


em Wor 


an 


&8 


Ow 


18 


145 
165 


Black loam soil, 

Yellowish, pebbly clay. 

Blue till. 

Fine gravel, largely of limestone, having a nearly black oo 

eral aspect, owing to fine disseminated organic matter. 8 

contains some fine sand, and some soil-like matter. It also 

contains a few fragments of slag or furnace-clinker, of 

vegetable fiber, Cretaceous lignite, small pieces of pyrite 

apparently from the Cretaceous, and fibers of metallic iron 

evidently from the drill 

Fine blue clay, Cretaceous? Pr 

Coarse gravel, embracing numerous pieces of buff limestone, 
and of crystalline rock, also of grey and dark or reddish 

uartzyte, pieces ranging from an inch in diameter to a 

thirty-second part of an inch, or finer. The whole bein 
dirty and looking as if gathered on the surface of the ground © 
in the soil and unwashed. There are in this lot several 
pieces of grey,gritty quartzyte evidently from the Cretaceous, 
and of grey conglomerate or coarse sandstone, and of con- 
cretionary iron pyrites. But the most singular Portion is the 
slag similar to that mentioned in No. 4. This shows all 
stages of solidification from loose light pumice to black 
obsidian, and to black’ sub-crystalline hard rock It is in 
fragments as large as three-fourths of an inch in longest 
diameter, and in ees round as shot, no larger than the 
eye of aneedle. It is nearly all black, and is often amygda- 
ioidal, some of it gens | magnetic. Embraced in this lot are 
also beds of lignite and of ype ed gges pyrites. On one of 
the angular black masses of stone. evidently broken from 
the formation, are very evident remains of woody fiber, now 
in the form of charcoal Fibers of metallic iron are equally 
common in this as in No. 4. 

Fine blue clay, evidently Cretaceous. 

Fine sandstone, homogeneons, light greenish-blue, Cretaceous. 

Dark gray skale,Cretaceous, occasionally containing a rounded 
small pebble of buff limestone. 

Fine light-blue or greenish sand. 

Blue clay or shale, not fissile but rather massive, with fine 
kaolinic and micaceous particles. 


of white quartz, also embracing numerous pieces of con- 
cretionary iron pyrites. 
Fine grey sandstone. 
Blue clay, like that of No. 11. 
pagniee and rounded grains of sand, mainly white quartz, but 
. - Tiakaedaisien pieces of pyrite, and films of iron from the 
rill. 
Dark, unctuous, fine Sef is 
White, kaolinic clay, becoming reddish, then bluish and 
ritty; mingled in the lot with sub-angular grains of quartz, 
White and grey quartz sand, the latter in concretionary lumps, 
cemented b pra. 
The same as the last, but containing kaolinic material. 
ae kaolin, clouded with blue clay, and containing some 
rit. 
ite angular quartz sand, grains opaque, containing dull, 
olive colored siliceous lumps apparently made up of a great 
number of small grains cemented; also some Kaolin, some 
shale, and some pyrite. 
The same as the last. d 
The same as the last, but finer, more rounded and more homo- 
eneous. 
ite sand, mainly angular, fine and homogeneous, but con- 
taining some coarse grains of angular quartz and some 
kaolinic material, the latter apparently resulting from the 
decay of grains of feldspar after deposition in the sandstone. 


Reddish orthoclastic granite becoming chloritic. 


Cretaceous grit, consisting of angular and sub-angular grains ~ 
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The most interesting thing about this record is found in Nos. 
4,5 and 6. Here we find, separating the drift from the more 
evident cretaceous beds, a remnant of the old soil which accu- 
mulated on the Cretaceous rocks during the Tertiary age. There 
are two gravelly ‘deposits separated by a fine blue clay. This 
¢lay may bea representative of the Tertiary. The lower gravelly 
bed, containing much slag and coarse gravel, can be supposed to 
have accumulated on the Cretaceous after the Withdrawal of the 
Cretaceous ocean; the slag coming from the combustion of the 
lignites. contained in the strata, in the same manner as seen 
at thé present time in Dakota and Montana, producing many of 
the phenomena of volcanoes. After a submergence, and the 
accumulation of twenty feet of (Tertiary?) blue clay, another 
soil accumulated over the blue clay similar in all characters to 
the former. On this, afterward, was brought the glacial till by 
the operations of the post-Tertiary age. This history is indicated 
by the presence of these igneous particles in the drillings from 
this depth, and itis no more than might be expected from the 
abundant ashes and charcoal that accompany the Cretaceous 
lignites in their exposures at and near Redwood Falls. These 
particles of slag, however, may have been adventitiously intro- 
duced in the drillings from some coal-stove or other fire-box; 
and this is strengthened by the fact that in No. 4 is also found a 
fragment of an eight penny nail of iron. 


The deep well at Gibbon, on the Minneapolis and St. Louis 
railway. Sec. 2, T. 112, R. 31, Sibley Co. 

This was drilled by the Minneapolis and St. Louis railway, and 
Mr. W. B. Hixson has supplied the following facts: 


1. Blue clay, dry, with small gravel-stones and an occasional boulder........ Paice ab 275 feet. 
2. Sand, with water which rose forty or fifty feet above the sand; also containing 


remains of wood, having the appearance of modern drift-wood (6245 and 6246) 20 feet. 
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EXPLANATION OF PLATE I. 


Cryptozoon minnesotense, N. SP.co-cees cons cene cece ceceeces 313 


1. View of the exterior of a large specimen showing a section 
of the Lamine where a segment of the surface has been 
removed; also the undulating or knobbed upper surface 
of the lamine. From a photograph, reduced from the 
natural size to about one-fourth. 

2. View of the same specimen showing the base, reduced to 
one-fourth the natural size, from a photograph. This 

3 specimen, as represented, is coated on the bottom with a 
layer of calcareous tufa, which renders the concentric 
ridges much less evident and continuous. 
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EXPLANATION OF PLATE II. 


_ PAGE, 
Cryptozoon minnesotense, N. SP... cece cease scee scone seoesee OLD 
3. View of a thin section, perpendicular to the lamin; natural 
size. 
; ; PAGE 
Cryptozoon minnesotense, var libertatis, n. var......-.-.-.-- 314 


4, External appearance of an ordinary specimen; natural size. 
The upper end is nearly entire; the lower end shows a 
section across the concave base. | 


PAGE. 
Rhynchonella ainsliet, 0. 8p .. cone sees ccce 225-00 ecuaeee a eee 
5. Front view of a mature specimen; natural size. 
6. Profile view of a mature specimen; natural size. 

PAGE. 
Orthis remnicha, 0. SP... cccc cccce +: ced ccces ccus eee 
7. External view of the larger valve; natural size. 

PAGE. 

Orthis sandbergt, D. SP... 200... cesecssccesesecs os jaan an nn 


8, Cast of the exterior of the larger valve; natural size. 
9. Cast of the interior of the larger valve; natural size. 
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PUBLICATIONS OF THE GEOLOGICAL AND NATURAL 
HISTORY SURVEY OF MINNESOTA. 


I. ANNUAL ‘REPORTS. 


Tur First ANNUAL REPORT ON THE GEOLOGICAL AND NATURAL HISTORY SURVEY OF 
MINNESOTA, FOR THE YEAR 1872. 112 pp., 8 vo.; with a colored map of the State. ve 
N. H. Winchell. Published in the Regents’ Report for 1872. Out of print. 

THE SECOND ANNUAL REPORT ON THE GEOLOGICAL AND NATURAL History SURVEY OF 
MINNESOTA, FOR THE YEAR 1873. 145 pp., 8 vo.; with illustrations. By WV. H. Winchell 
and §. F. Peckham. Published in the Regents’ Report for 1878. Out of print. 

Tue THIRD ANNUAL REPORT ON THE GEOLOGICAL AND NATURAL History SURVEY OF 
MINNESOTA, FOR THE YEAR 1874. 42 pp.,8vo.; with twocounty maps. By WN. H. Win- 
chell.. Published in the Regents’ Report for 1874. Ont of print. 

THE FourtH ANNUAL REPORT ON THE GEOLOGICAL AND NATURAL History SURVEY oF 
MINNESOTA, FOR THE YEAR 1875. 162 pp.,8 vo ; with four county maps and a number 
of other illustrations. By NV. H. Winchell, assisted by M. W. Harrington. Also in the 
Regents’ Report for 1875. Out of print. 

THE FirrH ANNUAL REPORT ON THE GEOLOGICAL AND NATURAL History SURVEY OF 
MINNESOTA, FOR THE YEAR 1876. 248 pp., 8 vo.; four colored maps and several other 
illustrations. By N. H. Winchell, with reports on Chemistry by S. F. Peckham, Orni- 
thology by P. LZ. Hatch Entomology by Allen Whitman, and on Fungi by A. Z. Johnson. 
Also in the Regents’ Report for 1876. Out of print. 

THE SixTH ANNUAL REPORT ON THE GEOLOGICAL AND NATURAL History SURVEY OF 
MINNESOTA, FOR THE YEAR 1877. 226 pp., 8 vo.; three geological maps and several 
other illustrations. By NV. H. Winchell, with reports on Chemical Analyses by 8. F. 
Peckham, on Ornithology by P. L. Hatch, on Entomology by Allen Whitman, and on 
Geology of Rice county by ZL. B. Sperry. Also in the Regents’ Report for 1877. Ont of 
print. 

THE SEVENTH ANNUAL ee ON THE @xouoercaL AND NaTURAL History SURVEY oF 
MINNESOTA, FOR THE YEAR 1878. 123 pp., 8 vo.; with twenty-one plates. By WN. H. 
Winchell, with a Field Report by C. W. Hall, Chemical Analyses by S. F. Peckham, 
Ornithology by P. L. Hatch, a list of the Plants of the north shore of Lake Superior by B, 
Juni, and an Appendix by 0. L. Herrick on the Microscopic Entomostraca of Minnesota 
(twenty-one plates). Also in the Regents’ Report for 1878. 

THE EIGHTH ANNUAL REPORT ON THE GEOLOGICAL AND NATURAL History SURVEY OF 
MINNESOTA, FOR THE YEAR 1879. 183 pp.. 8 vo.; ome plate (Castoroides). By N. H. 
Winchell. Containing a statement of the methods of Microscopic Lithology, a discussion 
of the Cupriferous Series in Minnesota, and descriptions of new species of brachiopoda 
from the Trenton and Hudson River formations; with reports on the Geology of Central 
and Western Minnesota, by Warren Upham; on the Lake Superior region, by C. W. Hail; 
lists of Birds and of Plants from Lake Superior, by Thomas S. Roberts; Chemical 
Analyses by S. F. Peckham; report by P. L. Hatch; and four Appendixes. Also in the . 
Regents’ Report for 1879 and 1880. Out of print. 


ll LIST OF PUBLICATIONS. 


Tue Nintu ANNUAL REPORT ON THE GEOLOGICAL AKD NATURAL History SURVEY OF 
MINNESOTA, FOR THE YEAR 1880. 892 pp., 8 vo.; three appendixes, two wood cut illus- « 
trations, and six: plates. By N. H. Winchell. Containing fleld descriptions of 442 | 
crystalline rock samples, and notes on their geological relations, from the northern part 
of the state; new brachiopoda; the water supply of the Red River Valley, and simple , 
tests of the qualitics of water; with reports on the Upper Mississippi region, by O. £. q 
Garrison; on the Hydrology of Minnesota, by C. M. Terry; on the Glacial Drift.and its 7 
Terminal Moraines, by Warren Upham; Chemical Analyses by J. A. Dodge; a list of the ; 
Birds of Minnesota, by P. L. Hatch; and of the Winter Birds, by Thomas S. Roberts. ‘ 
Also in the Regents’ Report for 1879 and 1880. . 

Tuer TENTH ANNUAL REPORT ON THE GEOLOGICAL AND NATURAL History SURVEY OF 
MINNESOTA. FOR THE YEAR 188]. 254 pp.,8 vo.; with ten wood cut illustrations, and i; 
fifteen plates. By NV. H. Winchels. Containing field descriptions of about 400 rock sam- 
ples, and notes on their geological relations, continued from the last report; the Potsdam 
sandstone; typical thin sections of the rocks of the Cupriferous Series; and the deep well 
at the “C’? Washburn mill, Minneapolis; with Geological notes, by J. H. Kloos; Chemical 
Analyses by J. A. Dodge; and papers on the Crustacea of the fresh waters of Minnesota 
(eleven plates), by C. L. Herrick. Also in the Regents’ Report for 1881 and 1882. 

THE ELEVENTH ANNUAL REPORT ON THE GEOLOGICAL AND NATURAL History SURVEY 
or MINNESOTA, FOR THE YEAR 1882. 219 pp., 8 vo.; with three wood cut illustrations — 
and one plate. By N. H. Winchell. Containing a report on the Mineralogy of Minnesota, 
and a note on the Age of the rocks of the Mesabi and Vermilion iron districts; with papers a 
on the Crystalline rocks of Minnesota, by A. Streng andJ H. K/ooe; on Rock outcrops in f 
central Minnesota, and on Lake Agassiz, by Warren Upham; on the Iron region of 
Northern Minnesota, by Albert H. Chester; Chemical Analyses by J. A. Dodge; and an { 
Appendix containing Minnesota Laws relating to Mines and Mining, abstracted by C. L. 
Herrick. Also in the Regents’ Report for 1881 and 1882. 

THE TWELFTH ANNUAL REPORT ON THE GEOLOGICAL AND NATURAL History SURVEY j 
oF MINNESOTA, FOR THE YEAR 1883. Summary report, containing palxontological 
notes, and a paper on the comparative strength of Minnesota and New England granites, 
26 pages, by WV. H. Winchell; final report on the Crustacea of Minnesota included in the . 
orders Cladocera and Copepoda. 192 pages and 30 plates, by C. ZL Herrick, and a cata- . 
logue of the flora-of Minnesota, 193 pages, with ore map showing the forest distribution, 
by Warren Upham. Also in the Regents’ Report for 1883-84. 1 

THe THIRTEENTH ANNUAL REPORT ON THE GEOLOGICAL AND NATURAL HISTORY ow, . 
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VEY OF MINNESOTA FOR THE YEAR 1884. 196 pages. Geological creconnoisances, the 
Vermilion iron ores, the crystalline rocks of Minnesota, and of the Northwest, the Hum 

bolt salt-well in Kittson county, records of various deep wells in the state, fossils from 
the red quartzyte at Pipestone, reports on the New Orleans Exposition and on the General 
Musenm, by N. H. Winchell; Geology of Minnehaha county, Dakota, by Warren Upham; 
Chemical report by Prof. Jas. A. Dodge; Minnesota geographical names derived from the 
Dakota language by Prof. A. W. Williamson; insects injurious to the cabbage, by O. W. 
Oestlund; Geological notes in Blue Earth county, by Prof. A. F. Bechdolt, and on a fossil 
elephant from Stockton by Prof John Holzinger; papers on the Cretaceous fossils in the 
boulder clays in the Northwest by George M. Dawson and by Woodward and Thomas, and 
notes on the Mammals of Big Stone Lake and vicinity by C. L. Herrick. 


II. FINAL REPORT. 


Tut GreoLocy or Minnesota. Vou. I. or THE Fryat Report. 1884; xiv and 697 pp., 
quarto; illustrated by 43 plates and 52 figures. By NV. H. Winchell, assisted by Warren 
Upham. Containing an Historical sketch of Explorations and Surveys in Minnesota, the 
general Physical features of the state, the Building stones, and the Geology of Houston, 
Winona, Fillmore, Mower, Freeborn, Pipestone, Rock and Rice counties, by WN. H. 
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LIST OF PUBLICATIONS. ; % 


Winchell; the Geology of Olmsted, Dodge and Steele counties, by M. W. Harrington; 

and the Geology of Waseca, Blue Earth, Faribault, Watonwan, Martin, Cottonwood, . 
Jackson, Murray, Nobles, Brown, Redwood, Yellow Medicine. Lyon, Lincoln, Big Stone, 

Lac qui Parle and Le Sueur counties, by Warren Upham. Distributed gratuitously to all 

public libraries and county auditors’ offices in the state, to other state libraries and state 

universities, and to leading geologists and scientific societies; the remainder are held for 
sale at the cost of publication, $3.50 per copy in cloth, or $5 in grained half roan binding, 

upon application to Prof N. H. Winchell, Minneapolis. 


III, MISCELLANEOUS PUBLICATIONS. 


CrrcutaR No.1. A copy of the law ordering the survey, and a note asking the co-opera; 
tion of citizens and others. 1872. 

PEAT FOR Domestic FuEu. 1874. Edited by S. F. Peckham. 

REPORT ON THE Sait SpriNG LANDS DUE THE STaTE oF MinNEsOTA. A history c’ 
all official transactions relating to them, and a statement of their amount and location. 
1874. By N. H. Winchell. 

A CATALOGUE OF THE PLANTS OF MINNESOTA; prepared in 1865 by Dr. J. A. Lapham, 
contributed to the Geological and Natural History Survey of Minnesota, and published 
by the State Horticultural Society in 1875, 

CIRCULAR No. 2. Relating to botany, and giving general directions for collecting 
information on the flora of the state. 1876. 

CrrcuLaR No. 3. The establishment and organization of the Museum. i877. ° 

CircuLaR No. 4. Relating to duplicates in the Museum and exchanges. 1878. 

THE Buitpine STonEs, CLays, Limes, CEMENTS, Roorine, FLAGGING AND PavING 
Stones or MINNEsoTA. A special report by N. H. Winchell. 1880. 

CrrcuLaR No. 5. To Builders and Quarrymen. Relating to the collection of two-inch 
cubes of building stones for physical tests of strength, and for chemical examination, and 
samples of clay and brick for the General Museum. 1880. . 

CIRCULAR No. 6. To owners of mills and unimproved water-powers. Relating to the 
Hydrology and water-powers of Minnesota. 1880. 
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